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ARTICLE I. 

Letter from C.. Wi lk ins on, Efq. on the Means qf Amplifying 
and improving the Galvanic Apparatus . 

ToMr.NICHOLSOI# 

SIR, 

The communication from your ingenious correfpondent Introdu&im* 
I. R. I. afforded me confiderabJe pleafure. As you favoured 
me with his idea how the galvanic power may be increafed 
to an immenfe degree, prior to its appearance in your valuable 
Journal, I have been induced to reflect upon various modes 
of galvanic arrangements. 

If the whole apparatus be made to confift only of a fmgle In apparatus of 
plate reflefted backwards and forwards, fo as to expofe an ®'* e fing ! e P ,a * e » 
immenfe fur face, no plate of copper would be required, only copper isua- 
taking care, which in this inflance would be eafily effected, nectSuy, 
that one fide of the plate only fliould be expofed to the adion 
of the acid. For, from various experiments, I am perfuaded 
that the other metal anfwers no other eleflrical purpofe, thai^ 
to guard and protect the zinc fide, to which.it is foldered from 
being aded upon by the acid. Even cement anfwers very Cement will 
well, if we only preferve through the cement a good con- a * we ^*\; 
dufling medium to the zinc. Thus with a zinc plate o£ eight 
inches diameter, if only a piece of copper the fize of a half* 

Yjol. VIII.— May, 1801. B penny 





IMPROVEMENTS IN GALVANISM. 


Proof In the 
Couronne de 
Taffes; 


and in a pile*' 


air. 


<L .. ^ 

^anny be foldcred in its centre, and all the reft of that fur facte, 
which is usually foldcred to copper or filver, be well covered 
. with cement, equal effects would be,obtained. 

In a Couronne de Taffes I find the fame effects are pro¬ 
duced, whether tire copper be of a correfpondmg fize to the 
zinc plates, orj, whether they be merely Ample copper or 
filver wires. * 

Upon this principle I have conflrufted a pile, and-find it 
produces the fame effects, as -if the whole furface were 
covered with copper; I purpole foon to-arrange a trougli 
upon the fame principles, and I am perfuaded, that the more 
tedious and expehfivc part of galvanic apparatus may thus be 
prevented. 

The cormfion in When a trough has been fomelimc employed, upon removing 
a trough is the plates, the lofs of metal, l always obferve, does not take 

place uniformly over (lie iurlace, but in the upper part, which 
in the galvanic action is the mod expo fed to the almofphere, 
is the moll afled on, and towards the bottom, the metal is 
very little alleied. In ruder to preferve a more equal action, 
I am now preparing a battery fioimed of plates of ten inches 
by two and a halfplhe lungeft fide placed horizontally, and. I 
am perfuaded, that this fized plate will produce more aflive 
c/lefts than a plate of five inches fquare. 

It is well known, that in every galvanic operation, oxida¬ 
tion is produced, and if oxigen can be procured from the 
furrounding air, the effefl would he moreeafy than producing 
it from the decompofition of water. 1 have no doubt, that 
if a feries of zinc plates funned like large pewter ditties, 
were to be arranged in a pile-like form, infulated from each 
other, and the galvanic mixture to be poured in the hollow 
part; the lower fide being covered with cement, excepting 
that from the centre a piece of copper ftiould be foldcred, 
and fo projecting as to be in contaCt with the fluid in the 
cavity of the plate below ; that a very powerful appaiatus 
would thus eafily be formed. 

In the latter part of your Journal I perufed with a con- 
fiduablc degree of furprife, fome obfervations of a Mr. Dyck- 
hotf relative to the fubftitutions of thin ftrata of air, inftead 
of wet media. As the refults of his experiments appeared fo 
contrary in piinciple to any I had tried, I immediately re¬ 
peated them in the manner he. has deferibed, with ioterpofed 
5 ' lentils 


Hence a file of 
■ ii/Les would be 
preferable. 


On the fubftitu. 
tion of air in¬ 
ftead of wet 
mediums Ay 
Dyckh^. 


V» 
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Jfcntils of glafs, fo as to render thb reparation very fmall. I then 

arranged feveral ferics ol plates of one inch, to plates of feven * 

inches in diameter; beca*ife he has not particularized the fize of . 

the plates he employed. I arranged piles of thefe-chtferent fizes 

to the number of twenty paits in each arrangement, and 

obferved not the (lighted galvanic cffeCt, either by my tongue 

or by any other left. 1 employed a very excellent condenfer; The experiment 

no influence at all was evinced ; and, laftly, I fabje&ed it to noc fucceed, 

the moft delicate ele&rofcope we have, viz. the mufculdr 

fibres of a frog. Not the flighted difturbance took place, 

although I fancy 1 have demonftrated, in the elements of gal- 

vanifm I have publifhed, that the fenfibility of this animal 

eJedtrofcope is fifty thoufand times greater than that of the 

condenfcr. 

As to the charging of a Leyden phial, I am cohvinced it is Conviction of 

tier (cell y erroneous to fuppole it has ever been done. I have th , e fhat 
• J J 1 galvjnifm canaot 

employed from fifty pair of plates to fifteen hundred, and never charge a Leydat 

yet have produced any charge. Nor indeed could fuch beJ ar * 

expcdldfcl from the weak inlenfity of the flate of electricity in 

galvanic operations ; for a jar* cannot be charged until a 

fuflicient quantum is accumulated to overcome the refiftance 

of the (urrounding air, fo abfolutely requifite to the charging 

of a Leyden phial. 

I am. Sir, 

Your’s, &c. 

C. WILKINSON. 


ANNOTATION. W. N. 

THE valuable observations in the preceding letter, will Form of gal- 
naturally fuggeft improvements to thofe who are employed in fi^epfece 
the conUju&ion of galvanic apparatus. It muff be a great 
advantage, that the expence of copper and the woik of 
foldering, or placing it, will be almofi entirely faved. Fig. 1. 

Plate III. thews a fimple method of Jifpofing a fingle plate of 
zinc of large furface in a trough/ It is fuppofed to have beeif 
made fufficiently hot to bed itfeif in cement at the bottom of 
the box in which it is placed, and its two ends A and B are 
fecured in the fame way. The fliaded fpaees icprefent the 
cavity occupied by acid, and the dotted fpacc is left empty. 

B 2 A com- 
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IMPROVEMENTS IN GALVANISM. 


Another of 
many pieces aft 
ing as one. > 


More particular 
account of the 
pile of dilhes. 


A communication may be made by a copper wire from tllfe 
wet or corroded furface to the oppofite or dry fur face, as 
fliewn at A and C. m 

As it maybe difficult to bend a very long piece of laminated 
zinc,’ and to keep it flat, fo as to give it a fecure and clofe 
fixture in the cement', I fliould prefer a number of ftrait pieces 
ferewed together with varniflied pieces of wood between their 
extremities : every fecond piece being perforated on the acid 
fide, to permit a free communication. 

' Mr. Wilkinfon’s pile of diflics promifes to be very effectual, 
and of eafy conftrudlion. I fuppofe the diflies to be of zinc, 
either cafl: in a metallic mould or (lamped, and that each fliould 
be provided with three (hort copper legs, fofl-foldered on; 
after which, the lower face of the difti fliould be well defended 
by varnitb or cement, and alfo the lower ends, but not the 
(ides of the copper leg-. Thus prepared, they might be eafily 
budded up, and charged by a proper funnel, and an appropriate 
meafurc for dealing out the acid. 

Galvanic trough In Fig. 2. I have ventured to offer the- (ketch of as trough, 

convcrfbletmo con ^^ ,n 8 °f zinc plates only, principally becaufe it appears 
a Angle plate, by capable of being as fpeedily charged with acid as another 
varying the com- trough, add may with facility and at pleafure be ufed either as 
one (ingle plate, or as the ufual feries of plates, adting in 
fucceffion upon each other. Let A B reprefent a trough con- 
Arucled after the manner of Cruickfliank ; excepting that the 
plates are of zinc only,: and U t the alternate lhaded cells be 
charged with diluted acid, while the dotted cells continue 
empty. This may, without difficulty, be done at one pouring, 
by means of a channel in the wooden fide of the trough. 

Whether this trough, fo charged, (ball adt as one extended 
galvanic furface, or as a continued feries, will be governed 
by the copper wires of communication. If the former, then 
a long copper wire having branches defending from it into 
every one of the acid cells mud be duly placed; and another 
wire parallel to, but not in contadt with, the former, and 
paving double branches descending into all the empty cells, fo 
as to touch both the dry metallic furfaces, mud alfo be placed. 
Whenever a communication is made between thefe two 
principal wires or conductors, the galvanic energy will pafs 
through the medium of communication. I have not given a 
diagram, becaufe this difpofition is very obvious. 

it 


mu 
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• If the latter efleft be required, namely, that the trough Arrangement 
ihould a& like a continued feries, the connection of the troughs f 

mu ft be'differently made. A number of clipping pieces or plates. . 
fpring forks muft be provided of copper wire, as represented 
by the curved lines a. b,c, d,8zc. from each of which proceeds 
a third leg or branch, as feeu in the figure. Theft.- are ap¬ 
plied , (moil conveniently above, but) not fo as to touch each 
other} the clipping part of each embracing t he dry furfaces of a 
pair of uie zinc pieces, which are acted upon by the fame mafs 
of acid, while the third leg is imtnerfed in the acid of the 
next adjacent cell. Evety one of their legs or branches is 
diipoled towards the fame region or part of fpace; by which 
means the acid of each compartment acting upon a pair of zinc 
plates, on one Airfare only, is made to communicate, by the 
interpofiiion of copper, with the uncorroded fide of the next 
pair in fuccefiion; and fo on, exactly as in the common trough 
or pile. 


II. 


Obfervations and Communications on the Dry Rot in Timber, made 
to tire Society for the Encouragement of Arts .' 

(Concluded from p. 318 of Vol. VII.) 

Second Letter from Ben j.ymin Johnson, £/?/. 

SIR, 

The ohfervations I fent yefterday were taken from different 
parts of my note-book, in hafte, becaufe the fecond Tuefday 
in December waspaft j for if was by accident I faw the adver- 
tifement'On Saturday ; but wifhing not to be deficient in infor¬ 
mation, I trouble you again. 

The leaves of the plant appearing exhaufted and dead, is A more^fnlUc- 
owing to their having imparted all their juices to the wood, p i ant t |, at orca . 
which changed it to a fungus, a*nd not to a powder, like ro£* f ,ons the dry 
tennefs from length of time. ' * 

The Boletus Lachrymans is of the fungus tribe, and is one of 
“the few that have leaves, as the mifeltoe, &c. 

Nothing is more eafy than to prevent the damage from the 
plant, Befides what I faid yefterday, I am pofitive that a file 

laid 





and the method 
ef cure. 
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laid clofe along the walls round the room, would prevent'thek 
growth of the plant, even without mortar; and perhaps it 15 
only neceflary where the walls are next to the air. 

Charring the ends of the joifts for a few inches, and char¬ 
ring the fide of the wainfeot at bottom, next to the walls would 
he fufficient; for the plant cannot adhere to any thing but wood, 
and that poflefihd of its natural juices, to a certain degree; fo 
that I queflion if old dry oak would receive it. 

All the white foft woods, as beech, poplars and deals, are 
for a long time ready to receive it. Repairing the damage with 
frefli wood, without removing the earth and plant, is only feed¬ 
ing the evil. 

The plant is of the creeping kind, and cannot rife two inches; 
fo that wood in all cafes, mu ft be in contact with the earth to 
fupport it, 

' A fungus broader than the palm of one’s hand, and an inch or 
more in Ihickncfs, is commonly feen at the bottom of an old poll, 
on the furface of the earth ; but it is not eafy to difeern whe¬ 
ther the wood or the earth furnithes the matter; fo true is the 
obfervation of Muller :■—“ Dans Vetude de la tailin', on pcu*. 
nous comparer it de petits enfant cpd convncncent douvrir lesyeux; 
nous r oulom pett ier beaucoup, et nous nefaifons ejuc begaycr.** 

1 am, Sir, 

Your moft obedient Servant, 

BENJAMIN JOHNSON. 

fpfu'ich , Dec. 21, 1799. 

To the Secretary, 

N. B. The qualities of this plant are unknown to mod Eng- 
Jifli botanifts, as appears from their publications; but they are 
known to the Germans, who have habitually ulod more wood 
iu their buildings than we have. 


Third Letter from the Same. 

SIR, 

Allured that the purfuits of the Society for the Encourage¬ 
ment of Arts, &c. aim at the full invettigation of whaiever 
they propofe for the public benefit, I cannot perfuade myfelf 
that I a*n troublefome in going, a little further into this*fob- 
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, I had lately a convei falion with an old friend, who fhoweel Some account 
me two parcels of rotten wood, from an oak barn floor, laid floorde * 
obout fixleen years ago. After lying twelve years it (book upon 
the joifts. Onexaminaiirth, it was found to be rotted in various' 
parts, and the planks, two inches and a half in thicknds, were 
nearly eaten through, though the oulflde was gloffy, and with¬ 
out bleinilh. The joifts, and a large middle beam were laid at 
the ends, in brick and mortar, to create a firm level. No earth 
was near the wood; and he thinks that no air could find a paf- 
fage. The rottennefs was partly an impalpable powder,’of 
the colour-of Spanitli fnuff', and other parts were black, as if 
burnt; the reft was clearly a fungus. 

This gentleman is a perfon of undoubted veracity; but a nice It does not ap- 
and exafit obfervation'is neceflary in fuch examinations. ^en c* 
thought nothing of any plant, and it is likely there was none of any p | ant , 
the Boletus; fo that my uflertion that it was always to be found, 
was rather loo fyftematic. 

1 alked him if the limber was dry when laid down. He 
could not howevei fay that had been particularly adverted to. 

Jt had been fawed from a large oak, and was, as he thought, 
in all refpc&s proper for a barn floor. As this feems not the 
operation of the Boletus, how did it happen ? 

We know that the oak, when in vegetation,-is fubjcct to On the decay of 
what I thalj call an exudation of juices, which produces the oa ^ timber, 
fungus, named the Agaric of the oak, With which the Druids 
of old plaved many tricks. The oak, then, if fawed into thick 
quantities, may emit tliefe fame juices, as the progreflive courfe 
of nature to its entire decay. 

Wc have all leen oaks of vaft fizv and ancient record, with 


a great part of the outhde whole, and all the infide gone; 
perhaps the work of a century. In all hollow trees fungus is 
difcoverable. To ufe a law term, it is a mijh'mir to call it dry- 
rot ; for4hc rotting principle is in moifture. 

I had never feen the rot upon fo large a fcale as in timber. The preparation 
till lately. The prevention, then, of beams, rafters, large wood fb^pre- 
<3j£gfts, and pofts, pul into the earth, from decay by the rot, b^ithe'/char- 
is in charring only, which will dry up all the fungus juices tff ring, 
wood in large fubftance. Paint, or a bituminous preparation, or b itmninom 
may probably flop up the pores, and prevent the rot in flight paint, 
work, where the treatment I before obferved, with fire, 
might be incommodious, as in half-inch wainfeot, &c* 


Tho 
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The incorruptibility of charcoal is attefted by undoubted 
hifioriral fads* at the deftruftion of the famous temple at 
Ephefus. It was found to have been erefted on piles that bad 
been charred; and the charcoal in H&culaneum, after almoft 
2000 years* was entire and Ondimimfhed. 

I am* Sir* 

Your moll obedient Servant, 

BENJAMIN JOHNSON. 

Jpfxmich, December 26. 


Letter from Richard Ramsden Bramley, Efq.of Leeds , 
relative to the Dry Rot in Timber. 

To CHARLES TAYLOR* Efq. 

. SIR, 

Introdufiion. I take the liberty of inclofing to your care an Eflay oh the 
Dry Rot in Timber, which you will be fo obliging as to lay 
before the Society for the Encouragement of Arts, &c. Should 
this Elfay be deemed worthy of attention, or fhould any farther 
notice be necelTary refpcflting it, every information that may 
promote the views of your refpettable Society will be given 
with pleafure by* 

Sir, 

Your moll obedient Servant, 

R. RAMSDEN BRAMLEY, 

Leeds, Aug. 26, 1799. 

As the Society for the Encouragement of Arts, &c, have 
for fome years offered a premium for the difeovery of the caufe 
occasioning the dry rot in timber, of which, it Teems, no fa- 
tisfaftory account has yet been received; Ihould the following 
prove fo, it will give the author much pleafure. To*bring the 
matter to the tefl by experiments, would require the obfer- 
vation of a long period, and in felcded litualions. 

Wood, ufed for the general purpofes of man, is cut down 
at different periods; and although it may be felled at the proper 
feafon, or when moft free from fap or moiilure, it is not al¬ 
ways to be effefled. 

Even admitting it to have been cut down in the moil favour¬ 
able filiation, it fiiii abounds with fitch an extra proportion of 

4 moiilure 


t 
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ipoifture, as to require a regular expofure to the air, prior to Fads and ofefer- 
its.being applied to ufe, if we with to guard againft that fhrink- y** 10 " 1 «n«rn- 
mg which always takes place, where this precaution has not timber, and it» 
been taken. • 

Although the hr kind contains lefs of this watery portion, 
yet it afluredly pofleffcs a coniiderabie thorc; and it is in this ‘ 
fpecies, I apprehend, 'that the evil called the dry rot moft ge¬ 
nerally occurs, as from the facility of working the lame, it is 
moft generally applied in buildings. 

But fuppofihg it to be fir, or any other fpecies ; wood felled 
when abounding with any extra proportion of fap, and applied 
to ufe without the proper feafoning or expofure to a free current 
of aijr, until fuch extra moifiure as has had time to exhale, is 
moft liable to the diieafe in queftion; and the cure, or principal 
prevention againft it, would be the precaution of felling all 
wood only at the proper feafon, or when the fap is not in cir¬ 
culation. The next mode of prevention would be to ufe fuch 
wood only as has been for a coniiderabie period expofed to the 
influence of a free current of air, or where convenience will 
admit, to that of air heated to a moderate degree; fuch air ex- 
trading with greater facility the inclofed moifturc, and in a 
more certain ratio than the irregularity of our almofphcre will 
allow. 

In all rapidly-improving countries, this evil is likely to bean 
increafing one, as the current demand for wood generally ex¬ 
ceeds the fupplies laid by in (lore, fo as to be applied to ufe in 
regular fucceffion, alter being properly feafoned. 

Another caufe that affects all wood moft materially, when 
not fully dried, is the application of paint, the nature of which 
prevents all exhalation, and confines the inclofed moifiure, till 
.it occafions a fermentation through the whole fibrous fyftem of 
the wood, and brings on a premature ftate of dccorapofition, 
or the dry rot. 

A firoilar evil may be induced, in confequence of any newly- 
finifhed building having all the floors and windows flmt up, and 
that for fome length of time, particularly in moift weather. 

The wood, even though unpainted, is thus frequently placefl 
in an atmofphere more charged with vapour than its own inter¬ 
nal contents, and is confequently in an imbibing inftead of an 
exhaling ftate, and lending to decay., Wood placed in damp- 
ifb filiations, and the ends of timbers near to moift walls, fuffer 
from fimilar caufes. 


What 
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FaGsand obfer- What particularly atf rafted mv observation to the circumj 
2^ S'dramt**^ ances was this, that both oak and fir pods were brought 
fa timber, and into this premature date of decay, from their having been pain- 
*t$ cure, ted p r i or t j ie jug evaporation o'f their moifturc; and then 
extending the obfervation, anti tracing the' hiftory of other 
woodaffefted in afimilar manner, I am convinced that the evi. 
frequently thus originates, and its prevention would be in ufing 
, timber, previoufly well dried and feafoned. 

RICHARD RAMSDEN BRAMLRY. 

S1R, • ■ ” 

A conuderable time has clapfed fince I furnifiied you with 
fotne obfervations relative to the dry rot in timber, and having 
been fince engaged hufily in draining from 4 to .>000 acres of 
ground, further ideas on the fubjeft of the dry rot have in the 
interim recurred tome from the work T have been engaged in, 
which, if the refpeftabie Society to which you are Secretary think 
worthy attention, they may add to, or conned will) my formci 
idea®, as may be deemed mod ufofuJ. Where houles are 
troubled with damp walls, near to the earth’s furface, it is 
generally, if not univcrfally, orcafioned by the percolation 
of water from the higher adjoining giound, which, thus in¬ 
tercepted in its current, attempts lo follow the general hydrol- 
tatic law, of elevating itfelf, by the fyphon Imt', to a height 
equal to that from whence it has its origin. Thus, in houfi> 
differently fituated, we fee the damp arifing, lo varying de¬ 
grees of height, on the walls; and thofe are probably all coi- 
refpondmg to the height at which the moifture circulates in the 
* adjoining ground. At us firfr entrance to the building, ar.d 
wh'lft the moifiure is in fmall quantity, the excavated part 
of the foundation walj may abforb, and gradually quit fin h 
proportion; but the excefs, as is generally the cafe in ninilt 
weather,*exceeding that power, the foundation ftonctaarc then 
faturated in a more rapid propoition than the adjoining rarifie.1 
internal atmofphere can evaporate: the watery particles then 
creep up, in degrees proportionate to the afeent from which 
they origindlly defeended, excepting when prevented, or 
driven off by the fuperior heat of the adjoining rooms, when, 
in addition to the difagreeable clamp they epufe, they fre¬ 
quently oceafion confiderable damage to pifturcs, furniture, 
&c. Drains laid out athwart the afeending ground, with a 

verv 
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yfiry flight defcent or fall, and made of the depth of one yard Fa&s and <*£•*, 
for each yard of afccnt, and from the foundation until equal j^g °bf d^rot" 
to the height that ftich damp ever rifes, would, there is little in timber, ami 
doiibt, completely fectu$ the houfe and furniture from the ir,cure * 
inconveniences hitherto fuflained, and would generally prove 
an effedtual prevention to moft cafes of the dry rot, where it 
originates in extreme moiflure. Jam of opinion that the fun¬ 
gus which pervades decaying wood is not the firft caufe, but 
an attendant on the peculiar flate to which ftich wood has been 
reduced by prior caufes. The difleminated feeds finding a 
proper bed, or nidus, like the nmfhroom, toad-rtool, &c. fix 
there llieir abode,' and pervade the whole fubftance, thus ac¬ 
celerating the general law of Providence, which tends to make 
all matter re-produ&ive. 

Cellars, or fuch other places, flioyld be drained in the man¬ 
ner^ I have above mentioned, by taking off the percolating 
water, prior to its gaining admiflion to or contadt with the 
walls; and it is probable, that, in moft cafes, a Angle drain 
will have complete effect; it would afluredly do fo, if it was 
not for the variation of the earth’s internal ftrata, which are 
not eafily difcernible. If attention to this rule was paid prior 
to the building any new ftreets in towns, it would prove ef- 
fentially ufeful. 

I am, with eftcem. 

Dear Sir, 

Your’s trulv, 

( lads, June, 1S03. R. RAttSDEN BRAMLEY. 

To Mr. Charles Taylor. 

The Society have been informed, that mortar made of lime 
from burnt chalk is much more definitive to timber than ftone 
lime, or llfUl burnt from lime-ftone. Chalk lime attra&s moif- 
ture; and communicating it to any timber which it touches, oc- 
cafions its decay. £ 

Sea fand is alfo prejudicial, if made info mortar, from a^ 
fimilar quality of attracting moifture from <he atmofphere: this 
may in fome degree be corredled by wafliing the fand well in 
frefli water, where good fand cannot be procured. 

Good mortar, where any is required to be in conta$ with 
timber, may be made from a mixture of ftone lime frefli burnt, 

and 
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and river land# to which a very ftnall quantity of common brow®, 
or yellow iron ochre, thou Id be added, and weil incorporated 
therewith. 


III. 

On the Figure of the Earth. By Peregrinus Protevs. 

To Mr. NICHOLSON. 

SIR, 

In fome of your late Journals I obferve a paper on the figure 
of the earth, by Mr. John Play lair, profeflor of mathematics 
in the Univerfity of Edinburgh, containing feveralnew the¬ 
orems', and ingenious remarks, on a fubjeCfc which has engaged 
the attention of the firft mathematicians of Europe finee the 
days of Newton. On reading it, I was led to examine the 
properties of fpheroidal triangles, and to inveftigafe the pro¬ 
blem, propofed by the author, for determining the dimensions 
of the earth from the length of the ftraight line 01 chord join¬ 
ing two places whofe geographical (ituations arc given. Thefe 
are intended to form the principal fubjcCt of thin letter; but, 
before I proceed to them, I beg leave to make a few obferva- 
tions on that paper, without any view to cavil, or detract 
from its real merits. 

After taking notice of the difagreemont in the compreffions 
of the lerreftrial fpkeroid, which refult from the comparifon of 
different meafurements, he affigns, as (lie principal reafon for 
this inconfiftency, the local irregularities in the direction of 
gravity) arifing in fome fituations from the attraction of moun¬ 
tains, and in dthers from the unequal dentity of the materials 
under, and not far from, the furlace of the earth. That the 
firft has a,fenfible effeCt on the plumb-line has been proved by 
accurate and undeniable experiments; the fecond is an ingeni¬ 
ous and probable conjecture, which the furveys carrying on in 
^Grcal Britain and France will afford data to refute or confirm. 
But though the former may operate in the general furvey of a 
country, where the obferver has not his choice of ground, it 
has always been avoided as much as poffiblein meafurements 
made^br the exprefc purpofe of determining the figure of the 
earthj and though the latter may produce fome perceptible 

difference- 
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difference in obfervations made in nearly Uie fame latitudes, Obfwvataom 
does the author think it fufficient to account for the great dif- 
agreement in the re fulls from the comparifon of diftant obfer- memoir on the 
vations? Is it not much more probable, without giving up the 
elliptic figure, that fome of the obfervers may have ufed dif¬ 
ferent ftandard meafures from the reft, or not made proper al¬ 
lowances for the alteration of their lengths in different temper¬ 
atures? In ffiort, this circumftance appears to me fufficient to 
account for fome fmall local irregularities, but wholly inade¬ 
quate to explain the great differences in the general refults. 

The author then proceeds to point out feveral methods of 
calculating the dimenfions of the earth from terreftrial meafure- 
ments. The firft applies to the cafe where two arches of the 
meridian are given in different latitudes, which, under the moft 
favourable circumftances, is incomparably the moft accurate 
that can be employed. The rules he gives are certainly very 
fimple, and in fome refpefts new; but he feems to be mis¬ 
taken when he afferts, that the calculation muft be made by 
rules quite different from thofe that have been hitherto given. 

Euler’s * is eflentially the fame with his own; and l)u Sejour, 

Legendre, Delambre, &c. have given many accurate theo¬ 
rems, which may be applied to this purpofe. The fecond me¬ 
thod is, from comparing a degree of the meridian in any lati¬ 
tude with a degree of the curve perpendicular to the meri¬ 
dian in the fame latitude; and the third from the meafures of 
degrees of the curve perpendicular to the meridian in differ¬ 
ent latitudes. His theorems for both are very accurate and 
limple,. But the principal novelty of Mr. Playfair’s paper is, 
the method hepropofes of finding the figure of the earth from 
the length of aftraight line or chord joining two places whole 
geographical fituations are given. As he has left the folution 


of this problem to fome future occafion, the following perhaps 
may not £e unacceptable : 


Let PAO (Plate III. Fig. I.) reprefent one quarter of the Solution of die 
ellipfis, by the revolution of which round the femi-conjugale 
axis PC, half*the terreftrial fpheroid is generated. Let Cafigure of the 
be the center of the earth, P the pole, C O the radius of the die 

equator = 0 , CP half the polar axis =A, and c=the compref- joining 0 two °* 
lion at the poles, or the excels of a above b. let A in the ^ ow “ place#, 

• Memoircs de K Academic Royale des Sciences Belles !Lettres 

a Beilin, 17 j3. 
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meridian PAO be one of (he extremities of the meafured chofc^j 
and B in the meridian P B the other extremity; Jet AD, BF 
be (Irawn perpendicular to CP, BE perpendicular to the 
plane CPAO, and let AB, AE, FE be, joined. Then will 
AE*be = (CD-CFJ a + (AD-FE} 2 iCD*+AD*xCF*4. 
F,E 9 —2 CDx CF—2 ADxFE, and AB* =AE*+BE 9 =r 
CA*+CBV-2 CDxCF-2ADxFE. 

Now let x, Q be the latitudes of A and B exp'refled in dec.i* 
trials of the radius l, w th.e difference of longitu«e*or the angle 
BFE, and D the length of the meafured chord” A B. Then 
Irom the properties of the ellipfis we have 


CA : 


cot. X l -j-6* fin. x 2 
cof. x l -| ~b 2 fin. X 9 


AD 

and CD— 


cof. x 


eol. ?.*+** fin. x») 
!> 3 tin. :> 


=a 2 — 2 ac Sin X s 
=« cof. x-j-c cof. x fin. X s 
=« fin. x— c fin. x 


tol. ? 7 - \-l> ? tin, a 3 ) 

(2— (in. x 1 ), neglecting the powers of c higher than the fiift, 
becuute c is very (null in companion oi u. Whence by (uL»- 
ftiluliou, and put*mg n 3 — '2 a z (1—fin. 0 fin. x—cof. $col. 
X cof. we obtain the following equation; 


$ 3 — c (fin. x—fin, £) 9 -(fin.x* -f" ^ n * 


-AT‘ 


and by extracting the fquare root of each fide, and rejecting 

the fquare, cube, ike. of c, there refulls, 

f <2 a 3 1 

J-c { — (tin. x - fin. <F) a - —(fin. x- -f fin. <p 3 ) j =D, 

or a-j-c ^ l (fin. x 7 -f-fin. ?*)——-(fin. x—fin. <J>) 2 J = P^ a -. 

This equation may be otherwife e\prefled thus ; let a fphe- 
rical triangle be cunffructed, having two fides equal to the 
polar diftances of A, B, and contained angle — their difference 
of longitude; whence find the third fide, which put = 9. 
Then will fin. $ fin. X -|- cof. <pcofi x x cof. « = cof. 9, and 
1 —fin. $ fin. x — cof. $ cof. xcof. « = 1 —cof. 9 =s 2 fin. £§*; 

therefore 32 a fin. §9, and D = 2s,k |9 -f- e ^ fin* £9 

(fin.x* x fin* ?*)—} • — The value of * 

is manffeftly equal to the length of a ftraighi line joining two 
places, whofe latitudes are x, Q, and difference of longi(pde 
oj, on a fphere, whofe radius is a. 


From 
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• • From this equation the following method of determining If the 

figure of the earth is deduced. Let l be the length of a mua- SSjJjaJ* 

fured chord, and X, ?, g the latitudes and difference of long!- figure of The 

tude of its extremities f*find $ as above, and let m = 2 tin. eart h the 

* a , length of a chord 

and n = fin. |» (fin. »• + fin. «•) - 

, 1 &C« 

Then if we reject all the powers of c higher than the lirft, we 

flta.Il have the fimple equation ma -\-nc ~ l. In like manner 

find U fimilar equation nia -f- n'c sp: l', correfponding to any 

other chord whole length is l', and there will refult a — 

n'l — nU , m'l—mV 
* and c — --- 


inn!—in 1 n 


The approximation may be 

mn’ — mn 

ealily carried further by including the fecond power of c, and 
thus finding an equation, of the form ma 4- nc -f- pc*zzt ; but 
tliis labour would be ufeiefs, as the method itfelf docs not ad¬ 
mit of greater accuracy. If ?=.xthc equation becomes 

f ^—i - — a -{- c fin. ?*, as is found by Mr. Play fait in § 31. 

From the lirft equation a rule may be eafily derived for cal¬ 
culating the didefence of longitude of two places, when their 
latitudes and diftance are given. For by tranfpofilion vVe have 

(l + ^-(nn. ? ' a + fin* ( r' a ) — 15* + ^ tU ’ (fin x—fin ?) 4 , 

and by divifion, and rejefling the powers of c higher than the 

firft<5*' ~ D 2 -f-—f f« 4 (fin x—fin.?)* —D* (fin. x*-{-fin. ?*}j; 

but is — 2 a 2 (1 — fin. x fin. cof. x cof. ? cof. w) t there¬ 


fore cof. 


D* 

I--—.fin. x fin. a 

2a * r 


cof. x cot.? 


7 ( 2 (r,n 


. x—fin. ?) a ~ 


D a \ D* 

;— t (fin. x* -{- fin. <p*) J and putting 1 — ■—j — fin. X fin.? 

2l CL ^ / 2 y 


*>' + — x‘ 


col. X col. ? 

D* 

2 (fin. x — fir*. ?) 1 -— 


fin. u 


= cof. u* we have 

(fin X* -{-fin. ?*) _ , . 

-•— ^ which rule may be thus exprefled. Let 

there be a fphericai Hiangle, having two of its fidcs equal lo 

the polar diftancesof the places, and the third fide d fuqji that. 

. fin. 
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Solution of the O i 

probidin for fin. | d = .; find the angle w' contained between the polar 

finding the* 

figure of the difiances, add the difference of longitude u will be ZZ J -f- 

If x cof.H 8 (fa).^ + 8n.»»|-ate.xan < l . 

joining two a fin. </ 

ki^wu pi»eci» *rhe latitude $ may alfo be found from the fame equation, 
when a, u and D are given. For if the bafe of a fpherical 
triangle be zz d, the two other tides zz 90®— A, 90°—and 
-\ the contained angle zI «, the cof. u will be ZZ 
D* 

‘ 1 — -—- — fin. A fin. 

*i -.-. Now let Q zz $ + x, where x mull 

cot. a col. <$' 

be very final!, and cof. a cof. ?>' there refults cof. &/ zz cof. » -{- 

{cof. A fin. cof. u — fin. A cof. <p') _ r 

- .---- ; -- X fin. .r: confequently 

cof. A Cot. <P' 

(cof. A fin. <p' cof. w — fin. A cof. $') 


^ 2 (fin.; 


X fin. x zz—- 
cof. A cof. a 

■ fin. <?>'}*—J-1- (fin. A 1 + fin. $' 2 ) ^ nearly. 


and x = - x 
«• 

cof. Acof. <?'' ^2 (fin. A—fin. $') s -— (fin. A 1 + fin. 

cof. A fin. <p f cof. r-— fin. A cof. 

From the invefiigation of Mr. Playfair's problem, therefore, 
we have obtained very accurate rules for finding w from A, <p 
and D, and <J> from A. w, D. 

Now in order to find an equation expreffing the relation be¬ 
tween the latitudes, difference of longitude, and one of the 
azimuths, let AL be perpendicular to the meridian PAO in 
A meeting FE in L, and BK perpendicular to AL. Join ISLE, 
and the aqgle BKE will be equal to the fpheroidal ancle OAJB, 
and BFE equal to the angle APB or difference of longitude. 
Let OABzZ BKE ZZ A, BFE zz ", and a, $as before, then will 
LK be zz (CD — CF) cotang, a + FE — AD, KEzz (CD -*• 

v KE 

CF) cof. A.+ (FE—AD) fin. A, and cotang. A * 


Whence by fublliluting the valves bf CD, CF, AD, BF given 
above, ami rejecting the powers of c higher than the firft, there 
*• refults 
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cof. $ fin. » . a> 


, Solution of the 
■?r problem for 

, •>' finding the 

[fin. A—fin. (?) cof. a • _ , . . * figure of the 

- . - y - £ i d —— • P ut lf * be the vertlCal an e le of a G Jfc M the 

- , . , * length of a. chord ’ 

fpherical triangle, and 90°—<?, 90 9 —* A the’fides; alfo A' joining two, 

the fupplement of the angle oppofite the fide 90?— ?; then P 1 **®** . 

•i» . Ai cof. (? fin. A cof. to — fin!?eof. A , , 

will cot. A'=* - —-~tt --—> and confe- 


co 11 <? fin. u 

2d cof. A,(fin. A — fin. (?) 
— ‘-f - 1 -—- 


nuently cot. A zz. cot. A'- , ■ 

■ J ' « col. <p cof.* 

Whence as A, A' are nearly equal, we obtain Az:A' + 


» 

c 

a 


2 fin. A ' 1 x „ co ^ x which will be found 

col. <? col. to 

abundantly Accurate in practice, but if the fquare of c he re* 


tained, and 


2 fin. A ' 4 cof. A (fin. A — fin. (?) 


. be put in M, 


cof. <p fin. to 

, - . /% r fin. a cof. 2 A -|- 2 fin. A fin. ? a — fin. <? 

col. <f fin. u 

—cot. Ax M 4 =N, A will be = A 7 4 - M x — —N x^-r 

a or 

mord accurately. The rule maybe thus exprefled; let the 
colatitudes of the two places, and their difference of longi-' 
tude form the fides, and contained angle of a fpherical triangle, 
of which find the bafe angle at the place whofe latitude is a, 
jL and let it be zz and the corrcfponding angle * of the 


J fpheroidal triangle will be: 
f cof. a (fin. A—* fin. (?) 


* X 2 fin. a' 1 X 
a 


c ..—7 -In like manner if jS' be the angle of 

cof. <? col. w 6 

the fpherical triangle at the place whofe latitude is <?, the cor- 

refponding angle jS of the fpheroidal triangle Avill be found to 

cof. ? (fin. (?—*fin. a) , 


be — /S' -• X 2 fin. /S ' 4 x 

a 


Con* 


cyf. A cof. u 

r , ■ . c fin. A — fin. (? m 

feqaen^. + 3, s= V +1 S'-- X — x 

2 fin. *' 4 cor; a X 2 fin. 0 /a x-- 

y + r-~x • 

2 (fin. «'» cof. a 4 -—fin, * cof. <?») (fry* - fin. ?) , 

* ; ** cof. A col. ? col. * • * ' 


? 
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•' <M tai, #f^tr«8 op r»* eauth. 

- ^twricrlin.; V;feof* pcbtii therefore* + fc 

S *Jjj§ irVe r^afi flje powers of e higher than $fre firff, which ar« 

tf '&r infertfil|e. Iliemce the principle laid dawn by Mr. EHdby, vise, 
.f^jfct*f9<hftid * fpheroidal triangle, of which the angle at the pole 

joining two 1 and She two tides are given, the fum of the anglesat the bale 
kownplMw, it the fame as in a fpherical triangle, having the fame fides, 
^ind the fame veriicalangle, is verified, and therefore the con- 
% ' eluding remark of Mr/Blay fair is hefty and ungrounded. But 

perhaps Mr. P. in his foltUion retains the fecond power of c, 
and objects to Mf. Dalby’s principle becaufe its coefficient 
does not vanifh except in particular cafes. If fo, the object 
'*■ ' tion is Frivolous, as the difference is fo ftnall as fcarcely to be 

computed in the cafes that occur in practice, and too ftnall in 
any cafe (a lead into error or deferve attention. 

The preceding theorems for the folution of fpheroidal tri- 
Angies will be found extremely accurate, when applied to fuch 
as are dcfmbcd on the furface of the earth, on account of the 
finallnefs of c in Companion of a ; and in like manner others 
nutv be deduced, when different parts of the triangle are fup- 
poled given. Thus if x, » and D be given ; let a fpherical 
triangle be conftru&ed with one fide = 90° —* X, another=d, 

fuch that fin. } d = —, and the contained angle = *; find 


the other fide 90 — the angle at the pole the other azi¬ 
muth 0 ' and we lhall have equations of this form -f* 

Pc, w = w'-j- Sc, and 0 = 0' -f- Pc, where P, 2, R are fonc- 
, tions of x, x, D, which may be derived from the foregoing 
equations by proper artifices.. But the formula:, except in 
partfeufar cafes, will not be found fo fimpie as the former. 
,, Thefe, however, and fome new theorems applicable to trigo¬ 
nometrical furveys, I fhall delay to fome future communica¬ 
tion. In the mean time, it may not be foreign to the^fubjefit to 
Arch of die remark, that the arch of the meridian, faid to have been lately 
******t5T* mt;a ^ re ^’ n theMyfore country in the Eaft Indies, by Brigadier 
J^yfoitoountry* Major Lambton,gives thedegree, in latitude 12°.32 / N. equal 
c fo 6019+ fathoms} which compared with that of 60795 in la¬ 
titude 47°.2+' N; gives ^ for the compreffionat the pole?, 
a quantity differing-very little from the mean deduced from all 
the meafures of degrees. But it mull be confeffed that there 
appttfr at prefent to be two very important objeflions again# 
the accuracy of Major Lambton’s meafure. The tyyfore, on 

account 



ttRIlL FOR 40WIN6 MAS. ' ' 19 

tfccount of the irregularityof its furface and its uncertain eft- , 

Vation above the level of the fea, is an unfit country for after* • 
taining a nice point of Jhis kind, however well fituated .for —perhaps fo 
connecting the eaftem and weftern fides of the peninfula by a 
geographical furvey; and the Major, from his account in the oufti , 
7th volume of the Afiatic Researches, feema to be fomewhat 
doubtful of. the exaft length of his chain. Neverthelefs it is 
probably to India that we mu(l look for the means of finally de¬ 
ciding (his long contefted queftion. There, and there only, 
we find many tra&s of country highly favourable to this pur* 
pofe; and it is to be hoped that the Eaft India Company, while 
anxious to afeertain the extent of its pofieifions, will not en¬ 
tirely negledt the interefts of fcience. 

I am. Sir, &c. 

PERIGRINUS PROTEUS. 

Portfnouth, April 7, 180 4-. 


IV. 


Defcription and Drawing of a Hand Drill for fowing Peas, 

Beans, fyc. Communicated to the Society of Arts, by the hitentor, 

Mr, Robert Green, of Weftxeratting, Cambridge/hire*. 

To CHARLES TAYLOR, Efq. 

SIR. 

* 

1 HAVE invented an engine to fow peas, with which I have Very economical 
fown all my peas, to the amount of 40 acres, at the price of 1 s. ^ or 
per acre, and think that my peas are much better than thofe PMS " 
fown any other way. It is alfo on a very fimple plan, and the 
expence 8f it when complete is not 21. It is ufed by manual 
labour, without any horfe; and it will draw the drill, fow the 
peas, and cover them at the fame time, and will fow them 
much rounder than any other I have yet feen. I likewife find • 

I can do it much cheaper than with any horfe, and am of opi- 

* To whom the filver medal and ten guineas were voted by the 
Society 1 4 complete machine is placed in the repofitory *>f the 
Society. ’ • 

C 2 nioo 



Mull for. sowing peas. 

; economic*! nion that it Tows much better than any drill I havefeen. Ttf 
, . ftwrng Society vvilh it, I will fend a model for their infpeo* 
tion. • 

■r. I am. Sir, 

i , 

*L 

"Your obedient Servant,, 

. , . ' ROBERT GREEN. 

v 

Wefiwratting , Cambridgcjhire , 

June 27, 1802. 


SIR, 

I have fent the engine for fowing peas, in order that it may 
be laid before the Society for the Encouragement of Arts, &c. 
I intended to have fent a m'odel of it, but afterwards thought 
that the engine ilfelf would be more acceptable to the Society. 
I made it myfelf; and have fown with it 26 acres ofland in my 
own occupation. Mr. Piper, a near neighbour of mine, has 
fown with it five acres; and Mr. Cock, of Blunt’s Hall, 
Wratting, in Suffolk, 25 acres, at the expcnce of Is. per acre. 
Several other gentlemen had drills of me for fowing peas. If 
I give my men 1 s 6d. per acre, they will fow for me two acres 
in one day. I can with my own hand fow one acre in five 
hours, and at the fame time fow the peas, draw the drill, and 
cover them, and make full twelve drills and a half to the rod. 
1 likewife produce the plant much handfomer than any other 
feen in our country, and at a very trifling expence. By this 
too, the labour of horfes is fpared, which we find to be a very 
material circumftance. It will be a moll excellent engine for 
gardeners in the neighbourhood of London; for I will be bold 
to fay, that no man can fow with his hand, fo as to equal this, at 
. a very trifling expence. 

I have (pent much time in making implements of hulbandry, 
but have made none fo ufeful as this; for it is Ample in its con- 
ftruflion, may be purchafed by any man, the expence being fo 
trifling, and faves the labour of horfes. 

' I remain, Sir, 

> 

Your moll obedient Servant, 

Wejkvrattmg. . ROBERT GREEN 

• . A , ■* ' 

C , 
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DRILL FOR SOWING FE AS, 

• . 

Defcripiion of the Engraving of Mr, Robert Green’s Hand - V«ry%conomic»l 
Drill, for fowng*Peas, Beam, Sfc. Plate II. ^fa fowiag 

Fig. 3i a a. The wheels placed upon a wooden axis b, which 
• is fquare at each end, but round in the centre. The fquare 
ends of the axle have holes throughout them', at different dis¬ 
tances in order to depofu the feed at nearer or more diitant in¬ 
tervals, as may be wanted. 

c. The box in which the feed is placed : the axis b is cylin¬ 
drical, and has holes made therein proper to receive the feeds, 
which by the revolution of the axis are carried forwards, and 
fall through an iron tube into the ground opened for them by 
the lhare d. When depoiited in the ground, they are covered, 

, or the earth drawn over them by two iron pins or fcrapers 
e, fixed on each fide of the tube, and extending fome inches 
behind it. , 

ff. The handles of the drill-machine, by which it is pufhed 
forwards. 

Fig. 4. Shows an enlarged view of the interior of the feed- - 
box c, above mentioned, and holes for the feeds placed in a 
Ipiral line, in order to drop the feeds more regularly. 

g, Is a fmall brufh within the box, which rubs againfl the 
cylinder, to keep the holes dear to receive the feeds. 

Fig. 5, Is a feftion of the machine, where a is part of 
the feed-box; b, the round part of the axle, which delivers 
the feed. 

d, The fliare which opens the earth. 

h, The tube through which the feed falls. 

i, The mouth of the tube, and one of the fins which draws 
together the foil, and covers the feed. 

k, Is # fmall door, to be opened occafionally, if the roller or 
tube aye out of order, 

l, A Itrong flat board, to which the iyon work is fcrewed. 

Fig. 6, Shows an enlarged plan of the iron work, when 

the machine is revcrfed. * 

d. Is the (hare. 

i r The hole from which the feed is dropped. 

< The two fins, or fcrapers, which colled the earth and, 
cover tfie feed, * 




>KflJKCTIt*S *ROM THJ5 MOON. 

Ik. 4 

JV. 2?. The length of the upper rim of the feed-box of the 
machine in Fig. 3, being fifteen inches, will ferve as a ftandard 
for the meafute of the other parts *. * 



V. 


Enquiries concerning tine Methods of imejligating the Courfe and 
Velocities of a Body JUppofed to be projc&cdfrom the Moon to 
the Earth. By a Cot rejpondent. 


To Hr. NICHOLSON. 


SIR, 


Theory of La 
Place, that 
tones fall from 
the moon. 


lOAi. 


Among the various theories concerning the {tones fallen 
upon the earth in different parts of our globe, (the fubjefls of 
Mr. Howard's Analyfis), that which De la Place has ventured 
upon, though apparently incapable of proof, feems the leafl 
improbable, namely, that they are projections from the lunar 
volcanos. Surely, Sir, whether this is or is not pojible, may 
be mathematically demonfiraied, certain data being allowed. 
If you, or any other able mathematician, could find time to 
do this, it would be a great gratification to fee the folution of 
thefe quefiions. 

putaforeompu- We mufl aflame as data, That the denfity of the materials 
compofmg our fatellite, is precifely fimilar to the denfity of 
our globe; and that the moon has no almofphere to refill the 
projection from its fur face, or fo fmall a one as not to be cal* 
culated upon, fince, probably, it is rare and low, perhaps not 
more Ulan one-fixth of a mile high. 

Now their relative bulks and difiances are pretty uell afeer- 
jtained, and wc will take them to be precifely known. 

Their comparative centrifugal fofees may eafily 6e calcur 
lated, as the moon revolves about 27 times flower about its 
axis than the earth about hers. 

Thefe points muft be fettled, becaufe particularly the Iafi 
muft have confiderable effect in determining the line fuch pro* 

jefted body would deferibe. 

* 

* This accesint was alfo fupported by a 4 certificate from right 
perform 1 who had ufed the drill in lowing 113 acres of had, and of 
Hgvcg farmers who witoefled and approved it* operation, 

IM' 
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• PROJECTILES rtOM THE MOON. / . 

Let us fuppofe too,' that this body weighs one hundred * 
weight. 

What will be the velocity requifite to overcome the mutual Adults to be in 
attractions of the moon and this body, fo as to project it bejond 
their powers; remembering that its velocity will be continually 
diminithing as long as any attracting power a&s upon the pro¬ 
jectile, and calculating the aid it would receive horn the cen¬ 
trifugal force. 

In the journey of 240,000 miles through which it has to tra¬ 
vel in a direCt line, is there any free fpace beyond the fphere 
of the moon’s attraction and that of our planet’s ? If fo, at what 
distance from the moon will that be found ? and at what dis¬ 
tance from the earth ? and with what velocity may it be fup- 
pofed to travel through that fpace f of courfe it will be much 
flower than when firft projected. 

As upon entering the limits of the earth’s attraction its velo¬ 
city wjll be again increafed, qutcre its rate of travelling to the 
earth; and, taking the .three reckonings into account, in how 
many days and hours can it* be mathematically dpmonftrated 
that it would reach our folid globe ? 

Acted upon by the united forces of projection, centrifuge, 

(if 1 may coin a word) and the motion of the moon in its orbit, 
and the force of attraction and orbital motion of the earth, what 
vyill be tfle precife line it may be prefuiped to deferibe in its 
courfe ? 

Would it not have a revolving motion during fome part of 
its courfe ? 

What are the calculations by vshich we may be enabled tp 
judge that 3 or 5 times the velocity of a cannon-ball, at the 
ipoment of projection, would enable it to counteract thefe im¬ 
pediments ? 

' It has fu‘■prized me, that the numerous late publications men¬ 
tioning this theory, have not detailed the mathematic proccfles 
fcy which it feems capable pf being folved, or of proving it? 
fallacy. • 

I hope. Sir, you vyill not think this obtrufion impertinent 4 
you obligingly and fatisfaflorily complied with my requeft in a 
note concerning Col. Blaquiere’s gun to throw double headed 
■(hot; this has emboldened me to exprefs my wifhes on the fabjeCt 
f{ this letter. But I do not wifh to have my ignorant queftions 

• lo*«! 



4 


THREE-FURROW PLOUGH* 


load your valuable Journal, though I (lull feel myfelf much 
obliged by any further Infotmation upon this head. 

I temain, Sir, 

i 

Your moll humble fervant, 

A CONSTANT READER. 


VI. 

Drawing and Defcription of a Uirce-FurraiD Plough. By the 
Jiev, Edmund Cartwright, offf’obujn, BtdJoiJihucS 

'To CHARLES TAYI.OR, Efq. 

Dear Sir, 

Economical 1 ENCLOSE you a certificate ot the pet I or ounce of a plough 
of my invention, which has or raft on idly been at wml thiough 
the whole (uromer. for this lall fortnight, u ! %bmiuicd 
for ploughing in wheat under lutrow. Tlx ugh a very uleful 
inllrument at all limes, it is particularly valuable at the feed 
times, and the turnip lealon; ktaufe at thole times it fre¬ 
quently happens you lofe tin* moil favouiablt* opportunities, 
for want of ability to execute your opt i at ion, w'ith fufficient 
difpalch. 

Weekly faving I need not calculate to y ou thi Lung on the ufe of this plough. 

4I. iCs, , | s ( on light land J mean) with a pair ol hoiks, 

without a driver. A pair of horfes and a ploughman Cdnnot 
be laid at lefs than a*, per day. As two lets of thefe are faved, 
the weekly faving by the ufe of this plough amounts to no lefs 
than 4 < 1 . 16 s. 

Applicable to Ufeful, however, as I find this infliument on our light level 

EaEhte of Jands ' 1 am ,10t fo P artul 10 il », ,0 kppofe lt is equglly ealeu- 

cultivation. Jatcd for all foils, 01 all kinds of ground. For infiance, where 

the ground is very uneven, or the ridges are narrow and fleep, 

1 would not ufe it; neither when the land is very foul with 

41 root weeds. In all thefe cafes a fingle plough is certainly to be 

preferred: but in all cafes where the ground is in a tolerable 

flate of cultivation, and where it lies reafonably level, it will 

be found a mofl valuable acquifition. 

* 

* * From the Ttanfaftions of the Society of Arts, who voted him 
, the fiiver medal. A model is placed in their repoiitory. 

i win 
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I will tha^lc you to communicate this letter, and the certifi-; 
cate accompanying ii, to the Committee of ^Agriculture j and 
and if they are difpofed to think favourably of this invention, 

I will fend jou a model For their infpeftion. 

, I am, Dear Sir, 

Your very obedient fervant, 

EDMUND CARTWRIGHT. 

W oburn, Oft. 20, 1802. » 

*■ 

This is to certify, that the three-furrow plough invented by Certificate; 
the Rev. Edmund Cartwright, ploughs a furface of twenty- 
feven incht- each bout, and that on light land a pair of horfes 
regularly ploughs three acres per day with it in a workmanlike 
manner. 

JOHN DUL'KITT, os Bailiff to 
his Grace the Duke of Bedford. 

WILLIAM BAXTER, Jjjijiant. 

June 21$, 1S02. 

Dear Sir, 

YOU herewith receive the model of my three-furrow why this plough 
plough. P ow e r * 

The Caving of bands, nnd confequently of expence, in a 
plough of this kind, is obvious ; but why there fliould be a 
faving of power, may require to be explained. 

I need not obferve to you, nor to any man who confiders the 
aftion of a common plough, that a very material patrt of the 
labour in ploughing, arifes from the friction of the land, fide and 
the foie; of the one againft the fide of the furrow, of the other 
againft the bottom. In a Gngle plough a certain length and 
width arb required in thofe parts of it, to make it go fteady ; 
and even then the effect would be imperfefUy obtained, did not 
the ploughman affift by the leverage of the handles of the 
plough. Hence it is clear, that the lefs difpofilion any plough 
has to follow the draught in a ftrait line, the greater is the labour 
< of working it, becaufe the ploughman in that cafe is to exert a 
greater power of leverage to keep it fteady. On the contrary, 
when two, threei or more ploughs are combined, thqy ferve 
to fteady, each other, and require comparatively very little 
power of the lever to keep them in a ftrait line. Under thefe 

cirpumflances. 
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Dtffrfption of 
Mr. Cart¬ 
wright’s three* 
jurrow plough. 
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circumflances, neither the firft nor feednd [dough has any foie 
or land-fide whatever j and even the,third does not require fo 
much of either as a fingle plough. I calculate the faving of 
power from the coniideration alone, as equal at leafl to one 
plough. What farther power is faved, I attribute to the light* 
nefs and compa&nefs of the infirument. - 4 

| a ip willing to think the fimplicity of its couftrudlion, and 
the manner of fixing the plough (confining but trf two parts) 
to the beam, will not efcape your obfervation. When the cutter 
(for as it is both coulter and (hare, I can give to it no other 
tingle name) requires to be fharpened, or new-laid with fieel, 
by drawing the two bolts the whole is fet at liberty. 

I make the ploughs to fit each beam indiscriminately; becaufe 
when the land is too firong, or too foul, to work the three, I 
take off the fepond plough, an<| transfer the third into its 
place. 

You will obferve the centre of the whiple-tree fliifts. By 
this contrivance, the power of the horles is equalized/ though 
they may be unequal in ftrength, the longer lever being given 
to the weaker horfe. 

Should the Society wifh for any farther information, it vyill 
give me pleafure to furnifli them with it. 

I am. Peak Sir, 

Very truly and fincerely, yours, 

EDMUND CATWRIGHT. 

Woburn , December 14-, 1802, 

Charles Taylor, Efq. 


Reference to the Engmving qf the Rev. Edmund Cart¬ 
wright’s Jhiee-Fuiroiu Plough .—Plate II. Fig. 1, 2, 

Fig. 1. AB, the two wheels of the plough, the*wheel B 
being full one-feventh in diameter larger than the wheel A. 

C D E, the three beams of the plough, of which C is the 
^fhorteft and E the longed; thpfe beams are fitted in the Arong 
crofs piece F, at equal difiances from each other, and braced 
by another crofs piece from C to E. 

G H I, the three cutters which anfwer the purpofe of both 
coultes and mould-board, eadi being formed together, or ihade 
of one piece of beaten iron. Each cutter is ferewed to its beam 
by the flanging-iron 

’ t 
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% I'M* the two handles of the plough, the lower extremities Defcriptionof 
of which are fixed in the two outer beams C E, and connected Mt . " ■ C - a rt .‘ 
by a crofs piece N, to make them firmer. The handle L is furrow fleaghj 
longer than the handle M, in the lame proportion as the beam ’ 

C is fhorter than the beam E. 4 

O P, two upright pieces of iron fixed in the crofs piece F ( 
having two holes at their fummits for the reins to paft through 
which guide the horfes. 

S, an iron bar which Aides up and down near one end of the 
croft piece F, to raife or lower the wheel A . 

Fig'. 2. Shows a detached portion of the ftrong croft piece 
F, to explain the manner in which the whiple-tree Aiifts (K) 
are Axed in front of that croft piece, fo as to regulate qi equalize 
the power of the horfes. 

S, a bar of iron, the lower part of which forms the axis of 
the wheel A, the upper part Aides in a groove, in the crofs 
piece, F, and has holes at different diAances. It may be re¬ 
tained at any height by an iron pin T, which paffes through the 
croft piece, and one of the holes ef the iron bar. The real 
plough is nine feet long to the extremity of the handles and each 
cutter turns a nine-inch furrow j from centre to centre of*the 
beams, being nine inches. 


VII. 

the State of Science among the earlier Nations of Antiquity; 

j and more tjpecially of thofc Ttejiarches nhich conjlitute the 

pillye&s of AUJtcmy. In a Letter from K. P. 

/ 

To Mr. NICHOLSON. 


Rofcommon, April I, 1804. 

SIR, 

It is an authenticated fait, that much of our late fpient^Ac RwToos &r 
acquiftlion, and many of thole fefts which the experimental ^ inkin S 
genius of the prefeat age u daily bringing to light as original encet were 
difeoveries, were well kn° wn In more ancient periods of thetowwn to «stl- 
world; and there is abundant reafon for fuppofing that, in^he* ^ U4ry ' 
miftry and metallurgy, the philofophers of thofc ages were f«- 
perior tQ thofc of the prdent day, 

I ' ^ * 
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• 

But we mod mount up much higher than what are called the 
dark and barbarous ages of modern Europe, or even of any of 
ihofe revolutions in the Eaft of which hiflory has Iranfmitted 
any detailed accounts.—Science had began to decline previous 
to the earlieft h,ifroric relation which is extant, and there ap¬ 
pears fufficiejit evidence that the Greeks and Egyptians, in 
their hieroglyphics, their allegoric devices, and in their my* 
lhologic myfleries, which they had blindly received from their 
enlightened predecelfors, were recording for poflerity a ferics 
of phylics, of which they were ignorant, and which is now 
gradually unfolding. 

The univerfal rage for penetrating into the fcieucc of al¬ 
chemy, not only indicates the fcarcity and value of gold in all 
ages, but evinces, I think, that there has always exifled feme 
tradition of fuch a tranfmutation having been once efie&ed. 

The decompofiLion of water into different gafes was cer¬ 
tainly once known; and our recovery of that fublune phe¬ 
nomenon, which feems the key to the great laboratory of na¬ 
ture, bids fair to reftore to mankind the nioft important fadts 
which have lain in obfeurily for (o many centuries. 

Of thefe, aleheuiy will probably be one; it has deeply ex¬ 
cited the attention of fome excellent chemifts in this ifland, 
with whom I have the honour of being connected: of any 
progrefs we may herealter make, you fliall be immediately ap¬ 
plied; and if you, or any ol y our ingenious correfpondents 
arc engaged in a (imilar couife of experiments, we might mu¬ 
tually affift, and abridge each others labouis. 

I have the honour to he, I 

Your fxnccre friend and zealous well-wilher, * 

„ E. P. . 


P. S. A feries of experiments on this fubjeft will probably 
throw confiderable light on the Juuar (more properly lunatic) 
Hones, the rational phenomena of which you have taken fo 
much laudable pains to elucidate. 
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, Defcription tf a Machine for Clearing great Hoads from Mud. 

., Communicated to the Society of Arts, by the lAventor Dr. John ‘ 

Winter bottom, of Newbury, Berks*. 

a defcription of this machine, I* (hall briefly ljottce the Machine for 
five principal parts of which it is compofecl j the frame, the from mud! 
fcraper, the chain, the fledge, and the pole; becaufe a very 
accurate model accompanies this paper, made upon the ufual 
fcale of one inch to a foot. 

The frame (fee Plate I, Fig. 1 .) con lifts of two pieces of 
timber AA, which 3t one extremity are formed into a pair of 
fhafts BB, and at the other are ftrongly united by three tranf- 
verfe pieces C D E. * 

The fcraper F is placed under this frame-work, in an 
oblique direftion, at an angle of 30°, between two of the tranf- 
verfe pieces CD, and confequently forms an angle of 150° 
with the line of draught. By this polition of the fcraper, 
the machine, when ufed, afiually clears itfelf from the mud 
as faft as it is collected, and removes it into a heap on one 
fide, after the manner of a plough. 

The chain G is connected with a piece of iron-work H, 
which projects from the lower end of the fcraper; for here, 
additional power is required, as the whole body of the mud, 
which has been colleiied, muft pafs off by this extremity. . 

, “Some advantage has alfo been gained by making this end of 
the fcraper Ihorler than the other. 

The fledge II is conftru&ed upon the upper part of the 
frame, that by inverting the machine it can be tranfporled 
without injury tb the fcraper, over the moft, rough and ftony 
Toads, or pavements, to thofe places where Us ufe is par¬ 
ticularly. required. 

The pole K, which is moveable, ferves the purpofe a 
rudder, that when the machine happens to be forced by any^ 
great weight of mud, or (olid body ot earth, &c. from its 
proper dirc&ion, it can’ be eafily reftored to its former poli¬ 
tion t and it may alfo be obferved, that the moderate preflure 

* To whom the filver medal wa3 voted. There is a model in 
tile Society’s Repofitory. 

* ■ 4 
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of theTmnd open the pole tends to make the machine fteadj*, 

• ft^sni i?i an£ * therefore caufes it to work to more advantage. In the 

, model, the pole is made only ten inches long, instead of fif* * 

teen, that it might Occupy lefs fpace in the box. The plated 
in front of the feraper, and upon the fledge, are made of 
caft-iron. 1 

Operation; 

t i 

For the operation of the machine, two men pad four horfeSs 
arc required; one man to drive the horfes, and another to tak$ 
the management of the pole and the direction of the labonr 
to be performed. The horfes are to be worked doable, stp 
commonly pra&ifed, two being employed to draw by the 
(hafts, and two by the chain above deferibed. Bat the manner 
of ufing the machine will be beft underftood by the following 
(ketch. Plate I. Fig. 3. 

The firftprogrefs of the machine marked No. 1, commcnc- 
ing from the arrow-mark, will remove the mud in a line to 
the right; the firft return. No. 2, will remove another part 
of it to the left. The fecund progrefs, No. 3, will take up 
what is left by No. J, bcfidcs the quantity which is upon the 
fpace now to be pafled over, and wit! remove it all to the 
right. The fecond return. No. 4, w ill operate in a fimilar 
manner with regard to No. 2, and remove that to the left. 
Thus, by four lengths, more than twenty feet wide of a road 
can be cleared; and this has been frequently performed in the 
pretence of feveral perfons. The number of lengths may be 
increafed at pleafure, according to the width of the road. 

In the neighbourhood of London, where there is incellant 
travelling, it would bo acjyifeable to ufe two machines at the 
fame time, one immediately following the other, as in No. 1 
and 3, which will leave a fpace fufhcienlly wide for the 
largcfi carriage to paf>, without difturbing the mud already 
(craped up. 

There is one advantage in the operation of this machine 
worthy of being noticed, which is, that by the tife of it the 
road is made more even and fmooth, the fmall holes being 
tilled up by the more folid parts of the mud j whereas, when 
loads are feraped in the ufual way, by hand, all the irregu¬ 
larities are increafed, and become the future depoiits of water; 
and It is univerfally known that thefe puddles, as they are 
called, are the chief caufe of the deftru&ion of roads. 


I 
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* It has been obferved, that (tones are fometimes forced up for 
by the machine; ,h*rt it appears to be thofe only which pro- 
jedin fuch a degipfe as t<* be dangerous to'the traveller, and 
which require to be broken for the more efle&ual mending of 
the road. ' 

I can fay nothing concerning the eflfeft of the machine 
upon dufly roads, having had no opportunity of trying it at 
that feafon of the year. When, indeed, the roads are watered, 
as about London, there is no doubt but a great quantity of 
that dirt may be removed, which, in a few hours of fcorfch- 
Ing fun, would again be Converted into a body of .duft. 

If it fhould be objected, that the machine is too large, and 
that a fmaller one, which might pafs over half the fpace of 
> ground that this does, and might be worked by two horfes, 
would he better; 1 mutt beg leave to anfwer, that, in my 
opinion, with a lefs one there would be much labour to little 
purpofe j becaufe this machine, which pafles over a fpace of 
about fix feet and a half, will not, in fome places, when the 
roads are very wet and very deep, leave more than three feet 
clear, the mud on each fide falling in and filling up, to a con- 
liderabie extent, the fpace already palled over: it muft there¬ 
fore be obvious, that, under funilar circumftances, the 
track of a fmaller one would almoflt inftantly be obliterated. 

Testimonials. 

I am fo anxious that the Society ihould have ample falls- 
faction on this head, that 1 fhould be happy if they would, 
before finally determining on the utility of this machine, con* 
defeend to make fome inquiries in this part of the country, 
where it has been publicly tried. 

I can however mention, with fome plcafure, that feveral 
gentlemen, acting as Commiflioners of the Roads, have ho¬ 
noured me with their attendance during various experiments; 
and, having witnefTed the very powerful effects of the ma¬ 
chine, they have given it their public approbation at the laft 
monthly meeting, when the following entry was made in their • 
minute-book 

" At a meeting of Trliflecs of the London and Bath roads, 
held at the Globe Inn, Newbury, on Monda), the 21ft of 
February, 1803* At this meeting were prefehl, James Oroft, 

Efq. 

4 
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Machine for Efq. Frederick Cowflad, Efq. Rev. Thomas Bed, Mr. Richard 

tSUSZE* 9 Baily, Mr. Thomas Clark, Mr. John Baily, Mr. Jofepi* 
Tanner, Mr. Thomas Pocock. 11 

“ Refolved, that the machine invented by Dr. Winter* 
bottom, for fcraping off mad from turnpike roads, will be of 
public utility, and fave confiderable expence of labour.” 

After this public teftimony in its favour, I might perhaps 
be cxcufed from producing the certificates of a few indi¬ 
viduals : it will, notwithftanding, be neceffary to give fome 
eftimale of the probable laving to be expe&ed from its ufe. 

In all trials made previous to the 61ft of February, the 
machine had been worked upon no meafured extent of ground} 
but the general were fuch, that feveral perfons of great 

experience in the management' of roads, rated the daily work 
of one machine only as equal to the labour of fifty or feventy 
men : fifty being the loweft eftimate ever named. * 

A few days ago I direfted fome work to be done by meafurej 
and I can now ftate it as the opinion of two very competent 
judges, that one machine will clear three miles in a day* 
twenty feet wide (confifting of four lengths, and making the 
day’s work twelve miles) which is eonfidcrably. more than 
120 men can do in a day. 

*** l s. d. 

, 120 men, at 2s. per day 12 0 0 

Four horfes and two men can here 
be hired , to work the ma¬ 
chine for the day, at - 1 5 0 

Difference ~ - - 10 15 0 


At a diftance, where carriages run principally in the centre 
of the road, the chief bufinefs in the management of it con* 
* iifts in keeping the tides clear and open. ■■ One machine may 
therefore be occafionally employed in outfide work only; that 
is, may go fix miles, and return, (making twelve' miles, as 
< juft mentioned) with -the faving already given. 

Whatever furprife thefe calculations may occafion, the 
Society will perhaps be fatisfied that I have not over-rated 
them, when I produce the refultof a fair experiment, made 
on the 25th of February, in the prefence of /bur truftees 
(Frederick Page, Efq. Francis Page, Efq, Mr, Thomas 

Clark., 
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CJark, and Mr. John Baijjy) and others, by which it wpfijtf& Muchla* far * 
that two miles, by meafure, # the *0ad to Reading 
cleared from mud. fry the Wlent of 18 ‘oif 20 feet wide* by t 
two machines* in the fpafce of two bornrs and a half, by the 
watch f and the work was judged to be equal tp the labour of " 
more than eighty men in a day. 

The fecoefs of this experiment was fo falisfk£tory to the 
• above-named trofteei, for 2 was not prefent on the occasion, 
that thdy dire&ed, without my knowledge, the remainder of 
our difltid jm this road* extending feven mites* to be cleared 
in the fame manner; and I can now declare* with forae 
degree of pleafure, that this was actually completed by two 
machine in one day, vie. on the following day* the 26 th of 
February. Of this day's work I have heard it affirmed, by 
hn experienced furveyor, that if could not have been done in 
one day by 400 men. 

I confefs that I am myfelf unable, from the want of prac¬ 
tical knowledge on this fubjett, to form a comparative eftimata* 
between the work done by this machine and by band: I have 
therefore fought for information from perfons of refpefilable 
ehwa&ers, Who have been furveyors* or renters of roads for 
many years: and I have been allured, as well by thole who 
were prefent at the experiments, as by others who examined 
the roads afterwards, that it would require flxty men a mile, 
to do the work in ofte day, which a Angle machine will ae- 
complifh at four lengths; and it has been aligsady fliown, that 
thiee miles can, without difficulty, be cleared in a day : one 
machine will therefore do the work of one hundred and eighty 
men. But I have taken the average at only two thirds of this 
eftimale, viz. at forty men per mile infiead of £xty, being 
more willing that the power of the machine Ihould at prefent 
be underrated, than that the public flvould be deceived or dif- 
appoipted concerning it. 

Tie trufrees of the London and Bath roads, being defirous 
of having thefe two machines, which had been conftrufled on 
tny account, and under my oWn infpe&ion, for making the ^ 
experiments, I have confented to difpofc of them: and as far 
as £ am now able to judge, |hc price of a machine complete 
will be about ten guineas. , 

Finally, I tmift beg leavo to advife thofe wjio are inclined 
to make a trial of this machiue* to be careful whom they in* 

Vql. V11L~May* 1804 . O tend 
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tend to employ in the eonlirtuSlion of it*' foe I cap allure them, 
that It it not fufficient to attend only to thp'i<»fA r q| tbO model; 
but it it abfolutely necdlkry that’ the diffipent parts,’ and ef- 
pmally the two braces behind, fliouid Jte iun^pat together, 
ol heir wife it will be irapolfible for it to witfaftaed t% force that 
meft fometiracs* be exerted upon it by four, of perhaps by Ox 
horfes. The feraper maybe made of beech or ejm, &c. bati 
the other parts ought to be made of alb; and I muft- par¬ 
ticularly recommend thefe materials to be well feafoned; all 
which circum(lances were minutely attended to in the two 
machines which were made for me |y Mr. Jofepb Mofs, of 
. G reunham, near Newbury. 

JOHN W1NTE&BOTTOM. 


Cei tificalcs from Mr. Geosge Goddard, Grr.enham, near 
Newbury, Mr. Francis Page, Mr. Frederick Page, Mr. John 
Baily, and Mr. Thomas Claik, accompanied the above paper; 
ftatjng, that on the 2,0 th of February laft, two miles had been 
cleared in two hours and a half, by two of Dr. Winterbottom's 
machines. 


Ihfeytnee to the Engraving of Dr. Winterbottom's Ma¬ 
chine for Clearing Roads from Mud.—‘Plate 1. . 

P'g* l, A A. Two pieces of afh timber, forming at one 
extremity a pair of (hails, BB. 

CDE. Three’tranfverfe braces to fecure firmly the tim¬ 
bers above-mentioned. 

F, The iron plate, or front of the feraper, fixed within 
the brhees C D, at an angle of thirty degrees, extending on 
the further fide two feet, and on the nearer fide one foot and 
a half beyond the timbers. 

G» An iron chain, one end of which is (aliened to the 
ouifide of the timber A; the other end of the chain may be 
moved nearer to, or further from that end of the feraper which 
depofits the mud, by means of notches in (he iron muazle H, 
fixed to the feraper, and which regulates the draught of the 
horfes attached to the ring at G. 

K. The pole, or handle, to made fifteen feet long, 
which paffes through the ftrong hold falls in the braces C D, 
This<pole afts as a lever, as the feraper may be raifed or funk 

* * * by 
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byit, at pteafbre. The perfba who fadlcls it may 4fre£i^he for 
/crapes it» jiwpibper line, andaffift it ifi overcoming any 
*0ftades it may meet with ip its way, or in giving it additional 
preffure where neceflary. * 

' II. Show the two parts oi die machine which form the 
feet, or Sedge part of the machine* on which ti Sides when 
reverfed* and which * enable it, to be removed from place to 
place* wj*en the feraper is notin ufe, Thefe feet are ftiongly 
fixed to the timbers AA, and ftrengthened by a tranfverfe 
brace betwixt them. 

1 *. ,1s the iron chatn* or back band* which lies upon the 
> cart-faddle of the horfe in the fiiafts, and which fupports the 
ihafts. 

Fig. 2. Shows, on an enlarged fcale/ the iron-work, fixed 
l<»n the oat fide of the fliafts, to which the chain and horfe are 
attached. 

Fig. 3. Defcribes, in a fmall extent, the track ufually 
made by the feraper in a huge way, in four rows, commenc¬ 
ing at the ariow mark, t in the track No. 1, returning after it 
has gone any length required by the track No. 2, proceeding 
again by the track No. 3, and forcing the mud collected by 
the tracks No. i and 3 to the right fide Of the road* and!, on its 
return by the track No. 4, depofiting the mud of the tracks 
No. 2 and 4 on the left of the road* as is more fully defenbed 
in the preceding account, and thus clearing from mud a breadth 
of road twenty feet wide,’ by four paffages of the machine. 


. IX. 
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faefcription and Diawing qf an Hydraulic Machine, with an 
SiScount oj Jneral lnpivtiom of eat ly Date, which tune been 
Jinqe brought forward by later Imentoi's. Extruded from a 
y* Foreign Work publijhcd early in the lafi Century. By a 
Correjpmdeut. , 

To Mr. NICHOLSON. < 

SIR, 

I HAV£ lately met with a work in French, entitled Rccueit Account tf the 

d’Ouvrage # cyrieux de Mathanalique et Mdanique t qu Dfipp* 

lion du Cabinet de Monf. Grottier de Scrviere, in quarto, Monf. de Sfcr- 

D 2 printed'*** 16 * 
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t e 

printed at X>yons In 1719.* The book I* divided into three • 
pai ts, the firft of which contains carious .engraving of delicate* 
eccentric, fwafii and r ofe-work turnery, tbe methods of pro¬ 
ducing which are to be found Its MoVon’s Metditnic Exhruitfest * 
and ftt other Idher worts on that; fu$e$. Upttp thi* port I 
(ball make no other remark, than by demanding Of yoUr 
correfpondcnts, whether the aval chuck > or engine for tam¬ 
ing o\ a!», was unknown fo late as tbe period above fpecified. 

It Monf. de Serviere had known it, I fiiould fuppofe he would, 
have introduced elh]>fes among the various figures he has ex¬ 
hibited. The fecond part of the work confii|s of docks or 
lime-pieces, more lemarkablc for fome fingularity in figure or , 
ftru&ure, than any improvement in the art of meafuring time; 
and, the third part contains models of hydraulic machines, 
with fome engines for military and other purpofes. Many of 
the hjdraulic machines appeal better calculated to be fhewn 
in a model, than carried into effect on a larger fcale, and, 
amotig the other engines, I lee nothing which, at the piefent 
day, would much conduce to the entertainment of your leaders. 

I have, therefore, fent you a drawing bf the hydraulic engine 
exhibited ih his 49th plate, and aftei the description, I will 
mention a few other objects which have been thought of more 
modern invention. 

In Plate IV. Fig, 2. A and B reprefent two folid pinions 


Hydrsml'c mu- In * late IV. tig, 2. A and JB reprelent two lolid pinions 

c m (kfcnbed. made in wood or metal, and occupying all the interior fpace 

piiiion^worklng° df the °val box or chamber CDj in which they turn freely 

>r aniUipticil and take into each other. The chamber CD is to be well 
box. 


and folidly made, having an opening below at D, as in the 
figure, andjdfo at E, where the aperture correfponds with the 
bore of a pipe F, applied and fixed to the fame. Every o’ther 
part is well clofed and fecured. Fig . $, represents the cover 


vi cap. « 

This chamber is properly fixed under the water of the well, 
or ciltern, out of which the fupply is to be obtained, addin 
this fituation, the elbow or handle G, Fig . 1. Plate IV. is fixed 
on the lquare of the axis A. This handle is conne&ed with 
another H, by tbe iron Hiding piece I, which moves upon 
the fixed pm %, and ob%cs its two e*tremi$es confiantly 
to move alike. Whenever therefore the handle H is turned 
by tjje firft mover M L, the other arm G mufidMb revolve to¬ 
gether with its pinion, and by confequenCe the oilier pinion B. 

- When 
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'•Whenpinions toil* %(t> Wt their upper 
conftanlly Approach each other, While the lower recede^) 
file wate'rwbitdi lies betrjee* thcjr teeth in the lower pari 0 * 

of the chamber, will he earned round nil it, arrives at the « 
part C, where it will be coinpfcJ?e4 by the continual augmen¬ 
tation of Water, whichtis brought thither between the teeth, 

(Or rather kfa the perpetual xJiftntfhJjkm of the fpacc* between 
the two uppermoftteeOi that touch the chamber). So that the 
fluid will enter the pipe F, and be forced to the intended 
place. 

Thus flit 1 have translated from Mont 1 / de Serviere. The B*“* rk * on the 
machine appears to bo ingenious, and though liable to the en ® me * 
objections of Wear which you very properly urged againft the 
fchemes of O. B. and others *, feeins preferable to them in feverul 
refpeCt» Ijhmk it would bean improvement, to caute the axis \ 
and B to drive by a connection of external wheel-work, inilead 
iof depertuing upon iheir interior teeth, which require lobe well 
figflred and fitted, and kept fo, by not loading them with 
piefiuie of one fuifatc agamft the other. It feeins fcatccly 
ntceffary to remaik, that we have better methods of connec¬ 
tion for work at a diftance m our chiton gear and elfewheie, 
than the Hiding piece 1; and laftly 1 would propofe it as a 
mathematical cxercife to determine the law of the velocity of 
the fluid tinough F, when the‘rotation of the machiueiy is 
uniform. 

Among the machines which I believe have been confidered OM curiae*re. 
as of later date, but are found in this woik, aic the engine mVtnW<1, 
mentioned m Defaguliers, for railing watei by a lofing and LotJng and gain- 
gaming bucket, and regulated by a fly; the chain pump, ^ or 
which Cole had a patent, but which is known to have been 
of very ancient ufe in the Chmtfe Empire; the liorfe mill Atom Walter’* 
Worked by the wheels of a carriage, as lately propofed by the *** 
ingenious Adam Y^A^er; and the gouty chair of Merhn, 
yvo/ked by two final 1 bandies connected with a pair of final! 
yvheeU attached-to the fore feej. 

I Am, Sir, with efteem. 

Your obliged Reader, 


R, 3. 


* Philof# Journal, Qgarto feries. IY, 468, 
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, , , ; An Examination of Dr. Wottajion’s Experiment an Ids Pcri/cSpic 

1 ' ■ Spc&acles . 1 By Mr. Wiliiam Jones, F.Atu. }\ S. 

To Mr. NICHOLSON. 

SIR, i - 

Preliminary ob« T^HF, inferences that Dr. Wollafton has thought ii beft to 
' ‘ publitli in yOur laft month’s Journal, inftead of a direct reply 
to my refutation of ,his new principle of fpedacle giaffes, are 
of themfelves fufficient to convince any impartial perfon of the 
validity of the objections advanced by me in your preceding 
Journal; and, notwithftanding an extraordinar) experiment 
fie has therein related, as made only by hmifell, I thou Id not 
have thought it requifite to trouble yjur readers again, hut 
for the unfounded imputation that he has declared 3 gain ft me, 
that of having by an experiment deceived rnyloff. J trull, ^ir s 
I may be allowed, in contradiction to this, to obferve, that, 
after more than 20 j ears experience in the practice of my pio- 
feffion, fuch as daily adminiftermg to decayed vilioii, and 
employment in the confi ruction of all kinds of optical in- 
firuments, 1 Ihould irot be acquainted with all the various 
properties of lenfes, fingly or combined, and especially of fo 
fimple and well known a form of lenfes as adopted by him, 
is an idea, that I am confident he will n«»i be able to impicfs 
upon the minds of the public. I fuggefiod m> new experi¬ 
ment, nor was anyone wanting; iiie definitive laws I ad¬ 
duced, weic contained in (bewc-ihs of the heft writers on 
optics, and were fuflk ient to evince the want of onginality 
and impiovement of his menifeus ihaped leu-.. In relpect to 
. the experiment by whith he attempts to in force a proof of an 
advantage in his jpedtacios, its value will be know'n by the 
following account of a repetition ol it. . 

Experiment with I am poffeffed tif a pair of hi. peiifcopic glades, mounted 
a pair perifeo- j n a tingle fit el fixmej which coll IDs. 6d. The 1 giaffes, I 
fwnp^fdwidv a muft obtervc, are different to his propofed form, leaving of 
4 pair of the ofoai each, the inner fide, or' that next to the eye fo little iijplSrvated, 
eonftro&ion. ^aiby any perfon but an optician, tliey would be called piano 
cofijexc?. The focus is four inches, the fame 1 as ufed by 
Dr. Wollafton in his experiment. In a’fimilar mounting^ 
' ' tyilij 


.a 
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with double convex glades of the fame diameter aij.fi focus, ■' 

**p roviued a paii of our own manufacture’, and as told Ijy us , 
at 3s\ 6d, Thefe two pair of fpe£lacles were attentively ■ - • - 
compared together, by tfiyfelf and fevoral judicious and ini- 
partial perfons, in tin: manner as Rated by Dr. Woflaftou of -V, 
his. The refult was as follows. ‘ 

The convex glatlbs being applied as clofe as poffible to the Rcfult. With 
eyes, with the frame attached to die head, the print of a large -f'^ublccon- 
quarto page' was viewed through them, at a diftance for dillinct Extent of inf- * 
vition at their centres, the letters at the diftance of about 2:> 
lines, appeared quite'diftmfi or well defined; giving the axis lud * m 
of the eyes a little obliquity in difi'riminatemore lines, an indif- 
tinflnets or eonfu(ion ot h:uei« commenced, increaling to¬ 
wards the extremity ol fight, and from the lateral aberration 
of the lenfes, the leltei-, were tinged with the prii’nutic 
colours. Keeping the head, iixed in the fame pofition, the with the prof- 
pertfcopic glalfes were tubftituted. The extent of diftintd topic glades, , 
letteis without diftortion was nearly as great, but the coloured mare colour, 
letters were evidently nearer to the centre, and more numerous 
than by the other glalTes. By inclining the axis of the eyes 
Itiil nu»e than in the foimcr cafe, or looking extremely afquint 
through the glafies, a greiuei extent of lines was oLfcrved, 
but blended with colour and Lonfufion. The-optic nerves 
loll a lenfible irritation, <?vidt-nt!y lion* (lie tquinling pofition 
of the eyes, a se fra<51 ion ■* many fupciduous rays, and the 
coufequcnt incrcafed and uimkial magnitude ol the images on 
the retina. The pam in liu* e) es meritioneo ;>y Dr. Woliaftou, 
nutft have arifen only fiom this cirt umlianee, and not from the 
one he reprelented it to be. By a lri:d ol the old inenifeus Twal of *nothw 
glats I before mentioned, which is of tour inches focus, and mewfcue. 
correlponds with what he lias a patent for, in companion with 
one of the above piano convenes, the view of letters was ftill 
more extended, but illegible and with much coloui, and like 
the others towards the extremity, of no Idrt of ufe for the 
purpofes of vifion. Now all this is conformable to the laws 
of optics, and manifefn a property different to that advanced 
by Dr. Wollafton. 

Thefe fevcral glalfes arc aUo at the public ferviee for in- 
fpeftion in our (hop in Ho)born. 

By making the glafies ol the above perifcopic fpe&aeles Concluding re 
nearly pianos. Dr. Wollaflon’s principle h deflroyed, afid ray mark, “ 

opinion 
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opinion evidently Rifled; that the nearer a meniftfus ap¬ 
proach^* to a piano, the more perfe& H wIHIk?, as the fpberical 
furface, ffor the tame focus, hi diminilhed, and cobfequently 
the aberration befidea; admitting that there wefeany advantage 
definable fiom a great Obliquity of the axis ,of the eye# to , 
tlmfo of the mtnifeus fhaped fpefitacle glades. I would alk, 
for what reafon has man his head moveable } was it not, that 
he fliould place his eyes dire&ly before the object to be viewed, 
and not fubjeft himfelf to fallatious Ideas of them, by an 
aukward and revolutionary fquinting. From what I have 
advanced, I doubt not of the public decifion; (from a fair 
companion of the two kinds of fpl&acles) in Favour of the 
efiabhlhed double convex fpedlacle-glafles, for 
Magna eft ventas et pnevakbitf* 

' I am. Sir, 

Your rcfpe&ful humble Servant, 

W. JONES. 

Hollotn, April 10, t SOi*. 
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f iperiments and Qbftn adorn on the Change which (hi An of the 
Atmofphere umingoci> by Rejpii ation, pm inulath with Regui d 
to the Abforpnonrf \nrogen, Jn a JUtta Jiorn Alexander 
Ill NDER.SON, M. t>. 

To Mr. NICHOLSON. 

SIR, 

Whether ultra- I TAKE the liberty of communicating to you a brief detail 
torenSS* 4 *° me ex I’ e,in, ents on refpuation, which weic undertaken 
k * chiefly with asiewlo determine the abforption or non-ab- 
- forption of mtiogtn, a point which has been hitherto much 

controverted, but which 1 flatter mylelf to have now fuf- 
ficienlly afqertained, 

The gatometer*. Thefe experiments were performed by means of a gafo- 
meter, capable of containing about 2200 c. inches, and gra¬ 
duated to as to tliew a difference of 2 c, inches. In breaching 
fros this apparatus, the inconveniences from friction were very 
inconsiderable. .Towards the end of the experiment, how¬ 
ever. 



Axsemmd^'*^-»iTittc>G^' • ^ '* v>V 

f ' ' ' ■’■> 

air in the jgaft$$eter became yillated, :wy4 _ '* \ 

ffcjaifrd qai^ee^Jorne' dliigreeable eflfe^jfvere ;V •■;. 
ffrom the breathing 'tube,, hud,, -<;; r i 

'ahby the vajpoif.K > 
from the Iuiig$j which, wa?'•'■■* - hi,” 

' After cjofing-jt^:%ped exhauftion Method of «-» 
air ki ’’ 




ittfpiratwn Wis made of the f ? ,nn S», 
r, and this infpiralion as well 



f 1 was meafuted, by means of the 
r air of the gafotnetcr was then refpired 
aslongas fwlfrble, '■$&’<$ till the opprefiion about the cheft be¬ 
came fo great as to oblige the experimenter to defiit, and before 
effing the ftopcock, and feparatmg the lube from the mouth, 
the magnitude of the Iaft full infpiration and expiration was 
accurately ob&rved' , 

" In all our experffiTSnts, the bulk of the atmofpherical air and genera! 
was confiderably diminilhed by refpiration, the quantity that efteft » asaotcd s 
ppeared varying from five to eight c. inches per.minute, 
his diminution, however, is partly to be attributed to the 
eondenfation of the, oxigen gas, when converted into carbonic 
add gas, in which form its bulk is diminilhed about one fourth. 

In order to obviate any objections that might apparently arife 
from the difference of the infpirations and expirations at the 
commencement, and at the conelufion of the experiments, 
they were, as we have already mentioned, carefully noted; 
and if any difference did occur, it was deducted on the tide 
where the preponderance took place. * - 

,,In proceeding to^xamme the chemical qualities of the air, EutJlwaetncal 
confiderable difficuLtes were at firfl experienced for want of examination ' 
an accurate eudiometer. Several trials were made with . 
nitrous gad, which affords the molt eafy and expeditious mode Nitrousgw , 

' of anaiyfiflg atmofpherical air. But, independent of the in- 
. accuracies which .may arife from the number of vclfels it is ;V 

mecf fTary to haverecourfe to in employing it, this tell is 
liable to ftiil greater objefiioris, from differences in its degree ? 
of purity, from its abforbing d portion of nitrogen, and from # 
its Combining with a greater or lefs proportion of oxigen, ac¬ 
cording to the diameter of the veffels employed, the length of ' 
time which it is allowed to remain in contact , with afrnof- 
: pherical air, tuid the degree of agitation ufed in piling v ;/ 
them. ■ ‘ite-vV'' , , v -_ ,' 1 . 
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Sejoto’* «u4»* The eudiometer with pholphorm * as recommended by Seguing 

?SrAjtft f / Tis V no raeans free hom tbefe difadvaniages. It is fotgeft tc 
m j the fame inconveniences as the nitrons gas, with refpedt to the 

frequent change of veffelsj and, if we may credit the obi- 
fei vaifom of V. Hum bold, is liable to fevers! fources of 
fallacy from the dij^piept proportions of oxigen, which Urn 
phofpborus abfoibs, and fiomitscombwfiogelfo with nitrogen.. 
A portion of carbonic acid may alfo he generated, if the phok 
phorus be not perfe£tly ftee from impurities The eudiojmetri- 
cal teft, which has been lately recommended by Davy, vie. 
and jrift the 1 m- a folulion of the pale Julphitc of a on, fatorated with nitrous 
phtttof Davy. f5 ls > is not altogether exempt from the inconveniences which 
attend the ufe of the latter fubflance, and has the additional 
objection, that a portion of nitrogen is generally ddengaged 
from the folution, after the abiorption of oxigen is com* 
pleted. 

Sulplurct of The julphuieh cf alkuLts and hmt have hitherto been re¬ 
port, oxl^n girded as among the moft accuiate tt fts of the puuty of at- 
veryflowh, mofphciual an. Hit), how cur, abfoib oxigen but flowly, 
an l k*\eial dijs may elaple, before the abfurption be com¬ 
plete d. It is therefore, m genual, mccftary to base recourfe 
to complicated and unculam calculations, in older to adjaft 
the letuh ot the experiment to the* sanations of the fmrounding 

Ttd^cndcd” alnU ^ f ° I( medy this objection to their ule, the ap- 

fo'thjs rtfptft by plication of heal was piopofed by Gu}ton, by which means a 
heat. fpeedy abfoiption was eflltud; but, besides, that fonn eld- 

ion nee ot the produft may re full horn the method cmplojed, 
tic* apparatus ltlelf i» objectionable, fiym its lize amt m- 
7 equably ot dimenhons 

The apparatus of Luckily for the piogrtf of eudiometneal fuence, the fu 
greafs2kaafa^e, S t, ^ ac ^ s to die attainment of an aeeuntte knowledge of the* 
conllitucnls of tlic* almofphcie, fcun to be now, m a gieat 
mc*afure, leraoud, by the invention of an appaiatus by 
Dr. Hope, which umtes the advantages of neatnels and lim- 
pliutj with thofe of extieme accuracy and expedition, and 
, of which you have aheady given a very full dcfcnption m 
jour Journal *. Ih the trials which I have made with tins 
mft rumen t, the fubftance found to anfwer btft as a teft of the 

Solphuretuf atmoipherical air was the Julphittct of hnu, which is more 
Eras wis uM> 

* * Vol. VI. pagts GJ.210. 

readily 



%etter aidaptfa|SFQr . the "iurpofe ofexbtMBuofc ’.' , 

JfivflappQov : £foe exper ii»en&,|^e abforjption was fimthed at '*,> 
t wbrfty citation had.been, emr ' ! ' /- 

ployed, ; ^hVsd^y|^bi,e<S%fefe9' which, the, above teft may Itdaw notap- 

*. J •Vi. 1 * Vt r 1 i'i *1 *f&k.SiL* m ' *4. jm m " ».. « f « .i" «■ or* M ak frtrll 


'"item UtM ,ir abforbs a fmall '*** 

■ *_ e .i_. nJtn t»* 


^^ojkMrtiirti^prwell as the oxigen of the at- 
‘Thi^^ wAver, does not appear to be . 

of onr‘experiments, where the 
appeared to be unufually fmall, 

'wai' continued for a much longer 
‘ thanoeceflary/ no perceptible alteration in the bulk of 
ibeairwas ofcferved*. 

! }--Tbhc method of ('proceeding in the analyfisof the air, was The psocrft. . 
briefly as ;fbliows: after having afcertained the purity of the f^B 1 ^ 5 r , e ** ^ r ‘ 
atmofpherical air by means of the eudiometer above-men- air, . - 

tinned; and knowing, the'exadt bulk of the air contained in the 
jjafometetv, the, total quantities of oxigen and hidrogen in it 
. were calculated by a very Ample procefs. This air was then 
rCfpired, arid its diminution marked as has been already de- 
(bribed. After refpiration, a portion of it was introduced ari(! afar rc- 
into the eudiometer, and its carbonic acid was abforbed by ffir * woa * 
means of lime'water, (for which the above-mentioned in- 
firument Was fotindextrfemely convenient). Freed from the # ■ 
carbonic acid, the air vras nowiiibjebted to the action of tile ' ' 
fulphuret of lime, and the relative quantity of nitrogen con- , 
tained in it was-thus difeovered. Then, by deducting the 
quantity of carboqk? acid, and, of oxigen gas, contained in 
the' air of refpiration, from the total quantity that remained 
after relpifalion, -W£ procured the proportion of nitrogen, / . . / 

which abraded ft 6 m the total quantity before refpiration, v , * 

gave the proportion of nitrogen abforbed. Tims, let a re* , 
pfefent the original quantity of nitrogen ; 6 the carbonic acid, , , 

and c the oxigen oflhc air of refpiration, and M the bulk of ' ‘ 

the ryfiduaf air; M—t»-{-c=£», or refidual nitrogen, and 
a^n—x oi! nitrogen abforbed’. 

$ Experiment (. , June 16, 1803. , . - v - 

60 0 c. inches of .atmofpherjcal air were refpired, for four Exp, i, %, 3* 
aWle,, Wpntgfo of «$•. ' 

* De Marti is of opinion that the hidrogenatSd futphurttsab- In’Wprraiion ' 
forb nitrogen only when recently formed. Vide Journal de Phyfique. W p S t k “fV* 40 ® 1 

Tfom. Liri.p, ;*’> • ^ wboc,v 

. . V,: * ;, v \£m v y.k'- Before '• .• 



•, - fr'A* J^V ! ' '14.■ --vf- 

•» - • • ■ 1 V : ilS; - ' .'fjj 

& . . v*„ v ’ 
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ifcw»* Before iefp*ratwn,-loo parts %'■{?'*'*, 

. . ; Oxigen .' W^ 

' ' -■ : Nitrogen ' - 

After refpiration, quantity . dioami0ie4 &cM&f 

foundip conifiittof■ ’’*/-/ \/:Ai '' 

CarboniO acSf'-V£ ■■:*•« •!. V%7 

Oxigen 
Nitrogen 

57Q~39.74-80=450*3, *, 

458—-450.3 =a 17.7 c. inches 
: abforbed. , , 

Experiment II. June f8*vjfeo$;‘ 

- ' 600 c. inches atmofpherical air were refpved, for $$$,■* 

minutes, at the temperature of 64°. ^ 

Before refpiration, 100 parts contained of V f \g , . 
Oxigen - - - - .22 v 

Nitrogen -■-■>- -- ,78; : -' ‘.V 

After refpiration, quantity diminilhed to 570 c. inches, 
100 parts found to cohlift of ‘ .. . 

Carbonic acid - » ;08', 

Oxigen, - - - ' - .,12 - 

Nitrogen - - - ' .80 

Quantity of nitrogen abforbed* therefbre>;;=:12 c. inches. 

■ ‘ * / . 
Experiment HI. February II, 1804., 

1000 c. inches atmofpherical air were retpired for the 
fpace of 4| minutes, at the temperature of 57®. Barometer 
=28,78. 

Before refpiration, 100 parts contained 
* < s ; Oxigen - 1 ^' .22" 

'A* Nitrogen - - - * .78 

After refpiration, quantity diminilhed to 962 c. inches. , 
After refpiration, 100 parts contained 

Carbonic acid - , - ’ - .07| 

Oxigen' - - ' «;« , •13' 

Nitrogen - - - • >79| 

Quantity of nitrogen abforbed, therefore, rsl5.1 c. inches, i 
'Cmitpara^ve ie» Thefe different experiments, {which f have felefted from, 
6 *1®^ nmn y others) agree in the general refull,, viz. that ai 
. SET»V. ; nitT»ge;n is abftrafled from the atmofpherical air, 

by the bleed in its paffage through the lungs, although the 

■ ' 1 ^. ' i4v * * 1 ^ 01 . , ’ ' kh \ 1 ' *' SI 

V'h-r-' *“ ;.tf .* amount 
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Junoutitls )fomewhat lefs than bits been ftated by pavy/ Who . 
makes';it:^uil to 5J?i|md»es per minute. Yet 1 am ' 

• inclmted tof^k, tbit a difference in appearance 

'■IS* reality i for if j^tt^fider that the moft of Davy’s ex¬ 
periments give ihe^ ^u^ df^dchaiiges produced on the air 

• by a Angle inlpirati^i: fmall number of , refpirations, 

; ;>whilO in the experiments juff defcdbed, a Urge portion of air «■ 

. Was bieathed for v a confidhrable length of time, fc as to be- 
^«p|^y,.atJ^^nfiV^or the due performance of refpiration; 

ii-is prohebU that theblood could no longer produce the fame 
^iter%tionsi lio its properties, that took pUce when a purer 
‘ atnjofphere was injfpired. It is alfo natural to fuppofe, that 
tpis.quantity of t air con fumed in refpiration varies in different 
’ peHbns, apt! in the fame perfon at different times. An ap- 
u proximatioo to the truth, therefore, is all that we can expert ‘ 
to obtain in the determination of this queftion; and we mull 
reft’Satisfied with the knowledge of the important fa£t, that 
nitrogen is abforbed by the human body in refpiration. 

' The ftriking uniformity in the analyfis of the atmofpherical Dr. Thompfon 
. atrj by mpans of the fulphuret of lime, occurred alfo, as I phureTo^limea 
, have with pleafure obferved, to Dr. Thompfon in the nu- very excellent 
merous trials which he has madfe on this fubjefl; and furnifhes 164 ' 

• a moil interefting problem for the inveftigation of the chemift 

and natural philofopher. , 

* 

I am, with much Refped, 

Sir, ' . , 

Ybur hioft obedient Servant, 

AU ffENDERSON, M. D. 

Edinburgh, -% ' ' 

Jprii 12» 1s>0-i-. ' 


"Vitfirvaiionk 
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Objirtatiana and E\perimrds tending id ajiertain tlte Cuujbs of 
titojb Trictfularitoet in Chronometers, tbluch arc generated 
during com'tderabk Interval* of 'time, and have been afenhei 
to external Caufes. By Mr. John fiUjLEV, Jun. 

To Mr. NICHOLSON. 

MU, .I . ' * 

HAVING fecii in the lafl: number of .yoaf very u fetal 
Journal fomc remark 1 ! on chronometry, l have thought the 
accompanying obtarvations might not be unacceptable, tf 
you thou Id confuler them worthy of infertion,'I (hail.take 
the liberty of communicating the retails of fomc experiments 
I am now making in the fame line. ^ 

I am, Sir, 

Your moft obedient and humble Servant, 


March 20, 
1801. 


JOHN HALEY. 
25, Cleveland Street, 
Fitzioy Square. 


afcribed to 
ibaMgta <aafet| 
improvement* 

#1)1 ce*fe. 


* » 
latmt cauf's of ‘ MY defign in writing the following pages is to develope 
wiorintBie- certain latent caufes of error, and their mode of operation, 
pfcCCS ’ which have been found in a greater oi lcf> dt grec to attest 

every machine hitherto conftrufted for meafuring time. 

Xf the errors of It isceitainly the part of a watch-maker tofearrh for and 
tbo machine be remove esery mechanical taufe that may afleft the going ot 
ht» machines betaie he baflily concludes that the caufes of 
thofe errors which are generated in a length of time, (and 
which have efcaped his notice,) ate foreign to its ilru&ure % 
1 futh as the influence of the oil, the varying different denfity 
of the atmofphere in which the wheels move, &c. For 
fuch opinions when once adopted, muft greatly tend toflacken 
his purfuits and put a Hop to his hope of farther improve¬ 
ment. 

That tbefc foreign caufes do in feft produce errors deferving 
much notice in the heft adjufted time-keepers, probablyaft 
m»ny C SSiIeT erroneous notion. For if fo, Jiow coald fomawy of different 
have fcitoimcd eonfihg&Ions have hoen fount) to pci ftflrm for very Ipbg periods 
l ‘ IDe * e5C P°* e£ * lo theta ohulcs, with a wonderful degree 

i e J2L # of 


The foielgn 
caffes are of 
little effefts Fo t 
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of accuracy. Indeed Mr. Cummmg, in his treahle on clock 
and watch vfotkj has fuppofed that the inflaence of (he otl 
may bp in fame cafes open beneficial to the perloimance 
of the machine; though 1$ mutt be allowed he there (peaks ot 
futh as h^ve no provifipn agairtft tfte eflfdOs of heat and cold. 

And thodgfi Mr. Mudg>; m fome of his letters to his LxccUcncy 
tho Count 4e Brufel docs write, that when the air was itioifi 
; |n Devonfture (where be made and tried his machines) they 
; retarded their rates; yet the quantity of ciror pioduccd by 
, this fuppofed caufe was fo fmall, that it gave him no uncaimeis 
w ith regard to tbeir fate. But the veiy differc nt performance of 
nEiachifies on the fame conftrufhon, ftrongly induce me to be- 
! lieve that moft of the errors hitherto found it the betj time, 
keepers have been produced by latent mechanical caufcs 
coexiftent with the machines, or rather, with the limes tliey 
we^efirft put in motion. 

Various opinions have been entertained by gentlemen of Oolnions «- 
fclentific and mechanical acquirements, and by artifts upon 
this fubjc#. One in paiticulai lias vVry geneially pie\ailed,l mien Vana- 
namolv, that tne errors have ankn horn mi quality of power ? 1 ,,,ll »tanin. 
den. from the mam ipnng, and the tiam of wheels. ihat mconfideraWe. 
very gieat errors will be produced by thefe caufcs, (if not re¬ 
moved by good woikmanftup,) mutton all I ands bo admitted ; 
but where* th execution ha. been correfl, the cirors will be 
trifling indeed, and mutt alway. runim nearly the fame. 

I lie late Mi. Arnold, on being afkfed by a Committee of theRemontouecon- 

II > ilc of Commons his opinion of the R< montone, laid, 
it was o dy a help to bid woikmanfh p. 

Mi Harnion's opimoi of the lie montoirc was chflcunt fionibut e^eemed by 
thitef Mr, Arnold; h he f'-peikdto aruve at peifeCiiOn ^ rn fi n ‘ 
i lusnnchiue lion intioduc mg i', though by his nuhofof 
application, be did not,detach his chape me it fiom the whole 
of the tram of wheels. The muntiori was undoubtedly a 
groat J oof of his fuporior ingt nuily, and nu rit< d lugh pmfe. 

However, on finding the going of his witch not toanfwcr 
hi* expectation, he attributed i s urogulanty to ihc Lhcimo- % 
metoi not hiving its due tike’; and aflerted “tint it it 
could propttly be ptd mto the balance, the watch would go 
within a few h c«nr’-> a v^a ' win h jfhilion 1 «is iinct been 
pruv'ed erroocc us. % 

Mr. 


! 
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Mudp'iRtmon- Mr. Madge's comprebenfive ruintj fesggaftcd ft Remonfoire 
Tibra” 8 ^ iat b® w <>und up at every vlbraf&Sn of the balance, 

lion. and he altar hed it to a ’fbapement »*hich was certainty *ery 

fuperior to Mr. Hart iC od's, sod Cdr' uniformity of eacellnnce 
in its going, is more to be depended upon, in nay opinion,' 
than any other which has hitherto been applied to a portable 
machine. Mr. Madge in the cenllrufitinn of this 'feftpement, 
had almofl rendered his Remontoire ufelefs with refpes^ to one 
, purpofe for which he introduced it. His fon, in ft book en¬ 
titled a Narration of Fa£is, (pages 46 and 47, ilrt the margin) 
has publi fhed an extract from a manulfcript of his fathers, 
He fuppofed it wherein he writes as follows, “ was I 16 make a, watch my* 
knwn cSTof fcIf u P on lh5s reafoning, I ftiould not e*pe& it to bfe by any 
enor. means perfect, but I cannot help thinking, that I (horrid in 

the firfl cflay get i id of fo many, and fo great eirors, that the 
caufeof thole that remain would be moie oomOatable than 
when blended as they are now, 8tc.” 1 (ay, that he had, «i 
the formation of his admirable ’fcapement, nearly ^annihilated! 
thofe eirors, the caufe of which he propoted to arrive at tbp 
knowledge of by the introdu£lion of tlie RemOntoire; it is 
much to be lamented that this gi eat mechanic's powers faded him 
through age and infirmities, at the time when he had almof? 
arrived at the knowledge of thofe caufes ot eiroi which he fo 
earncflly fought after. And we may prefutae from the fu- 
pciionty of % his penetration, that he would alio have ae- 
comphfhed the means of removing them, and confequentty of 
giving to his machines all the peiicfhon of which their prin¬ 
ciples were fufceptible. 

Mudrtt watches It is obfervable that Mr. Mudge’s watches, (\vhich 1 ton- 
rates ttfirft. hC,r dder from their conflrudion as having the caufes of error. 

which 1 (hall endeavour to dev elope, opeiating m them in a 
r Jefs degree than any other timekeeper*,) in almoll every in- 
fiance accelerated their rates of going, while under trial at 
Ur. Maflwlyne’s the Royal Obfervatory. The Rev. Doctor Mafkelyne has, I 
account of them, jj,,^ done mechanics an eflential fervice, by publi thing his 
very judicious and accurate remarks upon their going while 
under his care. He obferves, among other fa&s, « that the 
watches did generally accelerate then»rates of going with 
foq$$timei» retarding them a little, that they accelerated their 
rMCh i e f» in the fecund trial than In the find, and( lead of alt 
in the tad trial, and that towards the latter part of that trial 
ir * the 
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'lift? watch green retarded-Us rute.” If we carry our obferva- 
tions farther* we fifjd, tijjat, in thoir fubfcquent tiial which 
took-place at Mr. Duttons, (the witches having had nothing 
to them,} they both retarded theijr rates tluoughout. 
endeavour to fliew why thefe watches did accelerate 
And retard their rates in thistnanner. 

! The errors of .oppofite tendency that did exit! in thefe ma- Great difficulty 
chines were fo fmall, and I may add, were fuch a length of 
time in generating, that it became very'difficult for Mr. Mudge morin Mudge’s 
to afcerUtn their caufe. Where was he to look for them r ^^^rain? * 

It: was not to the Tcapement only his fearch was to be con¬ 
fined 1 , hut he had affo to traverfc through the whole train of 
wheels: For though he had applied his Remontoires beyond 
the train, yet the lad wheel, (if there was any inequality in 
the power derived from die main fpring or train) would prefs 
fornetimes ftrenger, and at others weaker upon the pallets ot 
the Remontoires; which pallets the balance in its vibrations 
(by means of the pins in the crank affixed to it) had alternately 
to unlock, before it could be impelled by the unbending of 
the Remontoire fprings—therufoic, as he fuppofed the caufes 
were not determined to the Tcapement, he knew not where 
to fix them *. 

It was an opinion (in writing) of Mr. Mudge’s, “ that the Opimonsof mp-’ 
fimple princijiles of all w r atches are the fame and perfect, the ” 

errors found in them are therefore not errors arifing from the cime-piecSps^err ^' 
principles, but from imperfections, infeparable from alt 
chanic operations.” perfeft exetu- 

The late Mr. Arnold aflerted before a Committee of th 
Iloufeof Commons, that, though he put no oil to his ’fcape-his Vcapcment 
ment, yet it wore iefs than any other, part that was fubjeftto other partf 1 *” 
wear. 

Mr. Emery told the fame Committee, that the Tcapement ^J^’/capf. 
w'lVich he made for his Excellency the Count de Bruhl/after men!, would not 
a model of Mr. Mudge’s, was very difficult to execute, but ea ^’y wear * 
•when made, it would n^fc eafdy wear out. It is a known 
fa£t, that this watch went with an unufual degree of ex* 
cellence. 




* For drawings and defcriptlons of Mr. Mudge’s Tcapement, 
ihedetached Tcapement now in general ul’e, and feveral othftfs, fee 
Philof. Journal, quarto feries II. p. 49, 
Vot.Vm.~MAY/l804v. E And 
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4 * General ob- 
letvatim j that 
■when the ’fcape- 
Kent wean 
'there it no more 
regularity. 

Inference: that 
the errors in the 
bdt time-pieces 
are thus caufed. 


Dlftind ftatc- 
ment: thu the 
alterations of 
rate are caufcd 
by wear in the 
’fcapement. 


Short defcription 
of the ufual de¬ 
tached fcape- 
ment. r. Scape 
wheel, 2. (face 
of) detent, 3. 
pa fling fpring, 

4 unlocking 
pallet, 5, ini- 
pulfe pallet, 


Consequences of 
wea:. j. If the 
wheel (point ) 
fhouid wear, it 
will JwHtr efcVpe 
and fttike the 
pallet. 
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And ftill more it is the obfervation of every wakrh-ibajcc^ 
when fpeaking of the verge'and horizontal Tcapemeqta, 
that when once the verge or cylinder begins to wear, there is 
an end of all good performance, and that the going of. the 
watch becomes from that period totally incurred. 

Thefe feveral teftimonies tend to induce a belief, that the 
errors which ftill remain in the beft time-keepers, arp pro¬ 
duced chiefly by this caufe; and this caufe muft cxift from the 
moment the machine is iirft put in motion, although the errors 
will not manifeft themfelves to any confiderable extent, (par¬ 
ticularly if the materials are of the beft kind,) until the ma¬ 
chine has been going for fome time. 

I therefore fubmit it as a fundamental principle, that the 
principal caufe of the errors found in the beft adjufted time¬ 
keepers, confift in the wearing of the different parts of the 
’fcapement; that fo long as by the afl of wearing the relative 
proportions of its parts are preferved, that errors of contrary 
kinds compenfute each other in the general action, the machine 
w ill go coi redlly; but fo loon as thofe ratios of the parts are 
altered by wearing, the watch will go either too fall or lop 

flovt. 

The fcape wheel of what is termed the detached efcape* 
ment, fay of the late Mr. Arnold, 01 any other of them in ufe, 
(for their principles are the tame, and differ only in modifica¬ 
tion,) is looked upon a jewel in the detent. The detent has a 
final! fpring fattened to it, which reaches confiderably beyond 
the locking jewel. Some watch-makers have given the name 
of parting fpring to it, beeaufe, the IitLle pallet in one vibra¬ 
tion of the balance partes it without dtfturbing the detent, and 
in the next vibration, the fame pallet by laying hold of us 
point, hits the detent out of the wheel, which immediately 
impels the balance by means of the great or impulfe pallet*. 

To timplify our dedu&ions, let it be fuppofed that the 
point of the puffing fpring does not wear at all, and I think it 
»ill appear to every perfon acquainted with the Tcapcment, 
that if the points of the teeth of the wheel (bould wear, the 
watch muft go fafter. For the wheel muft then efcape the 
locking jewel of the detent fooner, and will neceffurily impel 
the balanco fooner alfo j confequerftly each impulfe given to 


* I’hiiof. Journal. Quarto 11. 54. 


the 
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flte balance mud be began quicker and quicker, as the 
points of the teeth of the *fcape wheel wear more and more. 

But* on the contrary, let wsnow fuppofe that the points of the If the parting 
teeth do- not wear, and the palling tyring wears; in this cafe, ^l^^gjand* 
as the balance in its vibration will have a greater Ip ace or por- consequently the 
tion of a circle to move, before it can arrive at thetyiing, an.l ^ uift WlU ** 
unlock the wheel, in order to receive the impulfe, every ftich 
impulfe will be made later and later, and the watch mull ne- 
ceflarily go flower and flower as the point of that tyring wears 
away more and more. There is another part in this Yeapement, If the f,«ce of 
namely, the ftriking face of the tooth, in which, if wear takes ^’ d 

place, the tendency 1 prefume will be to lofe, in confequence will bo more md 
of the wheel acquiring a greater drop, or having farther to go ^ Mpufc later, 
before it can overtake and flnke the pallet. This part of the 
tooth I hereluppofed to wear, and which firll comes into con¬ 
tact with the pallet, is not the point, but a little nearer the 
centre of the wheel; and as the wheel follows the pallet, it 
muft be forae portion of time longer before it can arrive to be¬ 
gin the impulfe. In the above example 1 have fuppofed the 
detent and both pallets to be jewelled; if they were not, the 
errors would be greater. 

NovO* we find that, according to the above rcafoning, al- Thus theic are 
though there are two parts of the 'fcapement in which, it wear 'tend 

takes place, the tendency will be to lot?; leaungoutof the to produce uu, 
quefiion the oil becoming glulirou--, the typings lofin-r then “" d "".V ’ pi °” 
elaftic force, &c, and only one part, in Which if wearing lakes 
place the tendency will be to gain, yet, we find in mofi ma¬ 
chines the tendency to gain is generally predominant. 1 will—hut ih? gain 
fhew why I think the teeth of the wheel wear more than either P ,L<lumlUJte,, » 
pf the other two parts; there is not only frifition, but perculfion 
alfo takes place in the three different parts of the 'fcapeinent 
before-mentioned; the little roller or pallet that lifts the detent 
oilt of the wheel ftrikes againfl the point of the parting tyring 
on coming into contact in order to unlock the wheel; in the 
next place the .wheel ftrikes ag&inft the pallet when it begins 
the impulfe, and laftly, the wheel again ftiikes againft the 
jewel of the detent when it locks upon it: I will not attempt 
to determine which of the two former percuflions is the great- 
eft, or which will occafion the greateft retardation of rat|, but —and thU be- 
will fay, that the Jaft is greater than either of the other two by the ftrolt e 
much, and in general we find that the wheel is locked upon ^kfng^s'much 
’ E 2 that §w»ter, that 
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*h*& *h* that part of the face of the tooth ncareft the point; now as re- 

Ae 5mpnff* n<i P oate< ^ ftrokes will wear as well as fn#i0tt, I take it that the 
wheel wears more from this caui’e (j&rticttlarly where the ex¬ 
ecution has been favouuhlo toi it) than either of the other two 
parts, and theieforo moft time-keepers made upon this conftruc- 
tion have a greater tendency to gam than they have to lofe. 
The advantage If it fhould bo admitted that percuffion will wear in any ma- 
22?hhC. degree, l fubmii that it will lead to the difeovering why 
vibrations de- clocks wliofe pendulums make I he fhorteflt vibrations go better 
fmadk/p«r- t ' lC ^ au ot,,e »s and alfo the caufe of the great difparity there is 
cuifton. betw ecn the going of the common verge watch and that of tablu 

and long eight-day dock ; in both docks and watches con- 
ftiu&ed with two pallets upon the recoiling principle, each 
pallet, with the accumulated force it has obtained by the vibra¬ 
tion of the balance or pendulum, meets the wheel which is 
con mg a contrary way when it comes into conlaS, and a per¬ 
cuffion takes place; theiefoie the longer the vibration of the 
pendulum 01 bdance, the-* grealei mutl this pneuffion be, 
and conhq'icntly the wear alfo: hence may be ftippofed one 
reafon wlij fpntig or table clocks that make fhorter vibrations 
go better than verge watches, and long docks, which make 

Someol'jeftions Ihdtcr vibrations (till, go belter than eithei. I readily admit 
fonfid'ied. ,, , . , 

tnoic is one, and perhaps many wc .glity objections to this rea- 

fonmg, via. that tome clocks upon the recoding principle are 
found to go a> well 01 oven beltci than others on the principle 
ot the dead beat, though the execution in each has been of 
t qual excellence. lor an anfwpr to this objection, I refer the 
reader to Mr. Cumining** elaboiale tieatde upon dock mak¬ 
ing; who in tome pait of the work, aflerts, the reafon to be, 
that the plane of action of the pallet does not fufficiently fub- 
lend the angle of vibration; by which means the power applied 
i> adminiftered too fuddonl) in the dead beat; to which I add 
that the percuffion is alto greater in this cafe in the dead beat 
than in the recoil, although the pallet does not meet the wheel 
r in oppofition, and the wearing of the teeth of the wheel may 
be inrreafed by that means. There will be among many others 
one very furious objection to my fuppofition that the wearing 
of the wheel can produce error in a long pendulum’clock, viz. 
the power of the pendulum being fo much fuperior to the mo¬ 
tive force, it cannot be atfedled by it; to which I (hall only ob- 
ferve that the refults in practice are forpelimes very different 
from theoretical conclufions. 


The 
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' The mode-of operation by which fridlion is faid (o accelerate Whether gain 
the rate of machines; Is thus pointed but by the trade, in ge- 
neralj viz. that whenever it takes place by the action of the tiuns. 
wheel upon, the pallet or pallets; (in watches or clocks con- 
'ftrtjCied with*oneor two pallets), o; jo the verge holes by the 
a 61 ion of pivots therein, it impedes the motion of the balance 
or ,pendulum, Shortens its vibrations, and in confluence the 
machine goes fefier: how does this agree with Mr. Harrif6n‘s 
opinion ? ' Which was, that large arcs are naturally performed in 
Ids time than (mail ones. Mr. Gumming, in the work of his 
.before alluded to,- has intimated, that nothing condufive can 
be drawn from different arcs, becaufe they are effects and not 
caufes of error. * 

' In the Repertory of Arts and Manufactures, No. 33, in the An efcapemcat 
year 1796 or 7, there is a defeription of a Remontoire '(cape. de ’ 

ment, which is completely detached from the train of wheels. 

The; errors of this machine mud be determined to the 'fcape- 
ment alone, becaufe no errors in the going can poffibly arife 
in any other part of the watch. For if any additional power, 
however great, be applied to the train, the arcs of the balance 
will not be in the lead aflfefiled by it: in the opinion of all or 
mod who underdood its principles, its going mud be more per¬ 
fect than that of any machine before invented. 

In the following remarks upon that Tcapement, I fliall call. In this the wear 
what is in the before-mentioned defeription of it termed a becaufe* 
fnail pallet, a locking pallet. In the commonly termed de-the adbon is on 
tached Tcapement, every tooth in the wheel is locked in fuc- a fingle f " c * 
ceffion upon the jewel of the detent, and the eflfed anting 
from wearing of the teeth docs not very foon thew itfelf, there 
being 12,15 or more (at pleafure) in number, but in this re- 
zriontoire ’fcapement before every impulfe there is only this in¬ 
dividual locking pallet to fupply the place of a wheel, (if I 
jnay fo exprefs it) the wear therefore mud be 12 or 15 times as 
great, and its effefilmud manifed itfelf very foon. 

In the years 9¥ and 9, I Executed four or five of thefe Account of the, 
Teapements, and tried the going of each. They all went in the 
feme manner, viz. for the fird twenty-four or thirty hours the ance of federal 
machine would vary nothing; the day following it would gain of thefe * 
one or two feconds, the next day feven or eight, and on the 
fourth or fifth day it would gain 30 or 40. I obferved, the t 
Jnore the machine gained, the larger were the arcs of the ba- 1 
* lance 5 
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r . , 1 .,, lance; if themachine was fet a-g ^ 

K *' plied to thejfocking pallet, it wobW;^^' 

it would fiop^ and if fet in tnotionih^ Balance wdukl perform 
: only three or four vibrations, when it woptd comeifo reft aguiri i 

in this fiale, if oil was applied to the lpcking pallet, it'WOtfJd 
fet agoing more lively than ever, the glance muting cwfi- 
derably larger arcs, and the machine gaining upbnits Mmer 
rate in a very furprizing manner, ‘ " , 

£xplanadan of Should it here be enquired, bow were thefe eifefb produced ? 

^ think it would be an fiver ing in a vague and indefinite mariner 
•Wur or change to fay merely, — that it was occafioned by fridUdnj.for the mode 
Jn the parts, and bj which it operated is certainly necetfary to be pointed out: 
enly<° m u£ii0a I fuppofe that by fiidtion the poinf*of the locking$aHet (which 
was made of fteel) wore (horter, by which means if locked 
lhallower upon the jewel in the detent, therefore the'balance,, 
unlocking the Remontoire fooner, the impulfe to,the verge 
v was given quicker as the point of the locking pallet became 

{horter by wear; alfo, the foallower the locking pallet 
% locked upon the jewel of the detent, thelefs was the refiftance 
to the balance in unlocking it, and the drop upon the impulfe 
pallet became lets, therefore the arcs of the balance became 
larger in proportion as the locking pallet,wore {horter: I can 
never believe that the above effe&s, viz.'acceleration of rate 
ami large arcs were produced by friction abflra&edly; for had 
it been fo, they would baveccafed the moment oil was applied 
to the locking pallet, inftead of which the effects became 
more apparent. 

It was riot till after various examinations of the ’fcapement 
alluded to, and making two or three others of the fame kind, 
that I formed the foregoing cenclufions refpedting the eaufe of 
the error that had puzzled me; when I had fixed upon the 
eaufe in my own mind, I determined upon a remedy, which 
was, by applying an intermediate wheel between the remon¬ 
toire and the balance, inflead of the locking pallet; I con¬ 
trived to fix a fliort weak jewelled detent upon the remontoire 
axis, which moved round with it and locked, upon the inter¬ 
mediate wheel, which had twenty-four teeth; as the locking 
pallet had before locked upon this deterit, I placed alfo a de¬ 
tent upon the-other fide of the Intermediate wheel, in lock it, 
and by a particular contrivance made the intermediate wheel 
to Ihift one tooth at every yibwtion of the balance; after which 
* alteration, 

* t 


Remedy. An 
intermediate 
wheel, was in- 
troduced, to 
lender the lock 
Sag faces more 
numerous. 
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kUeratiorr, 4^e f<jfroier e9e^4Qtal!y ceafed; in order to a^ake It fuc«*fed.—i.' 
the inter^ifeie Wheel (which was loofe) (hift one tooth at *• 

ever^v^wupn, I p#|p $edetpnt which locked it ftrong, apd . 
ipjfeHed a JOiig jewel Into if* Having an inclined plane that filled 
the between gabb two teeth that always kept the wheel 
‘iti ^efertain petition, the confequence of applying the ftrong 
''d^fehl wns,' that the point of the paffing fpring (of in other 
words? the umockirtg part) wore very fa ft, and occafioned a —produced wear; 
very, conlTderable retardation of rate, which continued with- 3 f “ r ^® P*® n g 
out intermil^on untilthe watch flopped" from the point of the * 
paffing fpsing wearing (o much, that the balance could not 
unlock it. I muft oblerve, that the arcs of the balance were 

in this cafe holt perceptibly altered, and the retardation not_and retarda- 

i}dariy fo great as the acceleration in the former. I afterwards, don. 
by Another contrivance, which it would.be difficult to explain, 
remedied the evil attendant upon a ftrong detent, and produced 
an efcapement perfectly, to my willies, that had no propenfity Remedy4 
either to accelerate or retard i(.s rate. 

It is ciqar,to me; that fri6ti<!m or wearing will, in feme cafes. The Ample de* 
make a machine,accelerate, and in others retard its rate of m'fnrwo^Wfor¬ 
going,, therefore I prefume if we could hit upon feme method form well for 
of preferving the ratios of the detached 'fcapement perma- lon 8 P* r,0< * s of 

. . . . , time if preferveU 

nent, by giving the different parts a durability, they nave not f rom W ear. 

hiiherto.pofleffed, we might produce machines of this fimple 
conftruttion that Ihould retain an equal rate of going for long 
periods of time, and not look to chat nee for their fuccefs; if 
the a&ions of the ’fcapement were unalterable (which I ima¬ 
gine might be made by jewelling) we fhould then have only 
the influence of the oil to oppofe our fuccefs, which by becom¬ 
ing glutinous, will, I think occafion, if any change, a retar¬ 
dation of rate, yet if it be good, the effe£l, I fuppofe, will 
not be very great in a moderate length of time. » 

Having been on the coaft of Coromandel and Ceylon, and Cocoa nut oil 
other parts of the Eaft Indies, for a feries of eight years, I had 
there an opportunity of trying in oil to watches, which artifis 
here are unacquainted with; being in camp in the My fere ■ 
country, in the years 1791 and 2, for a period ot about 
eighteen months, I could fcarcely procure a drop of olive oil 
that was not rancM j I therefore febftituted in room of it what • 

is there called cocoa nut oil, which retains its fluidity^© the '■/, 
laft. I never knew an inftance of , its becoming glutinous, nor 

does 
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Mudge’s fir 11, 
watek flopped 
for want of oil 
oa the pallets. 


does it evaporate foon j 1 have found ii in jewelled, verge, an<J 
horizontal watches, in (bat warm oHmafe, after ^period of 
three year?, in a very fluid ftate, a^d‘ V ift fplftciertt quantiiy.' 
That oil may be eafily procured here by breaking the ftiell oi 
the cocoa nut, drying the nut in a very gentle manner, and 
afterwards exprefling the oil from it, which is yielded in,a great 
quantity; it a flumes a concrete form in a very moderate degree 
of cold, but how far that may be a good objection againft its 
ufc in this climate remain > lobe determined. 

1 will conclude thefo obfervations, after a few reroasks upon 
the flopping of Mr. Mudge’s firft watch, white under trial at 
the Royal Oblervatory ; Mr. Mudge found, after a good -deal 
of pains taken in invefrigating the caufe, that it was for want 
of oil being put to the pallets (or locking part) of his ’fcape- 
ment: l think this cafe (o parallel to that of Mr. Haley’s roa- 
chines flopping from the fame caufe, that it tends ih fome mea- 


fure to piove the truth of what I have advanced: Mr. Mudge 
had thought when be flnifhed this machine, that it was alto¬ 
gether unneeeflaiy to apply oil to this part, as he mentions ip 
a letter to his excellency the Count do Bruhl, upon the fub- 
Zfft& when oil jeft of its flopping; and in the fame letter he writes to the fol- 
w sapplied. lowing effedt, that when he had applied oil to the pallets, the 
watch went as well as before, or, as it did when flrft fet 
a-going; that the arcs of vibration had fallen off but a few de¬ 
grees, yet the watch went ten foconds a day fuller than the 
lafi-mentioned rate, and from any thing that fuggefted ilfelf to 
him, he could not fee why it fliould not have gone rather flower 
than fafter thiough length of time. I will venture to luppofe 
the following to have been the caufe of the machine going 
fafter, and of the balance meafuitng ftnaller aico in conic 
quence. 

Explanation* The points of the teeth of his ’Itape wheel had become 
■j ho t«‘h (J the fhortej * by conftant wear, however fmali, and efcapcd the 
flioitw^efoped P a ^ els ( or rat ^ er books of the pallets, as they have been 
fooner, and termed) fooner j therdoie the oppofite pallets which impelled 
U“*) the crank gave the impulfe fooner to the balance, and in my. 

itoind, the \\ atch may be foppofed to have accelerated its rate 
from this caufe; on the other hand, by the wearing of the teeth, 
the wheel did not wind up the remonloire fprings quite fp 


* Jttfer to the figuie, Philof. Journ, 4to feries, Vol, IJ, p,49» 

high, 
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Sigh, ‘therefore there arofe in force degree an impediment to 
the balance, which ■might occafion the arcs to be fliorlened, 
heca&fe beforelie wbei|l was fetal liberty, or unlocked from 
one,pallet^ m Order ko win'd up the other remontoire fpiing, 

-thie balance (by mean* of the Crank affixed to it) had alter- 

nately to wind 1 Up each remoritoire fpting a little higher, and 

in flrprt,, ^)’rntich higher than the wheelliad before wound it, 

as tlie mornentum of the balance was equal to; therefore, as 

I fa id before, when the teeth of the wheel became fiiorter by 

wear, they would not wind up the remonloire fprings quite fo —and the rc- 

htgh f in wb*eh cafe the crank would engage the pallets on the monto ‘ ,e fi’dngs 

opp elite fide of the remoritoire axis a little looner, by winch woun j U p. 

means the balance would receive a check in its vibrations, and whence the 

the arcs Would certainly fall off. Thefe, which I have men- have more^to do 

tioned, are the only reafons which have occurred to meto fttew alone. 

why the. retnbntoire machine I made fhoUld have its arcs of 

vibration iricreafed when the watch werit fader, and, on the 

contrary, Mr. Mudge’s fhould have its arcs Shortened when 

it went the fame way.* 

As to Mr. Mudge’s watches, green and blue retarding their retarriU(( 
rates while under trial at Mr. Dutton’s, alter having gone of MuJge’sutluT 
through their public trials at the Royal Obfervatorv, it Humid tl ™ c ’ P ,cce ? ai- 
be remembered they had not been cleaned, and that the oil ration of the i it. 
being thicker, mud have had a {hare in producing that effect, 
and perhaps a principal one; for as todridion in the impulfe 
or unlocking part, there was none, it was totally annihilated, 
by the verge and remonloire axis moving on the fame centre; 
if any wear could take place there, it mud be by percufiion and 
preflure only ; likewife it may beconfidered, that the teeth of 
the wheel (or locking part) having been blunted by wear with 
former going, would have larger lurfaces to refid the wear 
and its accelerating effeft during this trial; bolides, it will be 
readily believed by thofe acquainted with Mr. Mudge’s feape- 
ment, that the wearing of his wheel and its pernicious effeft, 
cannot be fb great as hi that of the detached ’fcapement. 


* It appears to me, that if the impelling pallet came to a flop 
before the inftant cl' unlocking, no other than the lull effeft, in 
Mu4g«’s machine, would take place ; except that the refiftance to 
unlocking might become lefs. Would the crank and levertwear 
and dijniniih the effeit of the acting pallet ? , — N« 
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J Memoir concerning the fajbinating PacvMy wk^fyhas. iichi.qfri 
cribed to the Rattle-Shake and other jmeticem^St^fmt8^ { By - 
Benjamin Smith Barton, M. D. From ih Jlmricm 
Trunjtiflions, Vo!. IV. r *, 
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{Continued from p. 3^85 .of Vd. VI!. 1 ) . /' „ 

Ifxpet inventof np \ '' !\ 

iifcinatioa By « A HE fa£l/» winch came under the rtottoe or Mr. Vofmaer, 

fiiaks. at t jj e {.| a g U1?) are curious, and deferve to be mentioned.' 

But they do not appear to me4o be proofs of the cxifterjce of 
an infedious or mephitic vapour proceeding frorn the mouth of 
the rattic-fjiake. I am not at all furprifed that the birds and ' 
mice that were put into the cage, along with this reptile* 
Ihould exhibit the motions which were obferved by the Dutch 
naturalift. When the little animals fqualted down in a corner 
of the cage, they were, moft probably, imputed by the in- 
* ftinft of fear, which is to powerful, and fo extenfive, in the> 
rah family of animals. When they run towards the ferpent, 
it may have been fear that adhialcd them. 

Perhaps pa:tial!y In condu&ing a feries of experiments, it is ever a matter 
ftbfemd. 0 f importance, that the mind of the experimentalift .ftiould 
be free from the dominion of prejudice and fyftem. Perhaps, 
facts are never related in all their unadulterated purify-except 
by thole, who, intent upon the difeovery of truth, keep fyftem 
at a diftancc, regardlefs of its claims. The ftrong democracy 
of facts*Humid exert its wholefonie fw'ay, I cannot help 
th.inking, that if Mr. Vofmaer had difbelived the fafeinating 
faculty of ferpents, the conclufions which he would have 
drawn from his experiments,,juft mentioned, would have been 
fomewhat different. But of this I cannot be certain, and, 
therefore, I fliall not avail myfelf of the fuppofition. 

Other fa a 3 Some experiments which have been made in this city, do 

wh'ch connadnSt n °^ accor d with thofe of Mr, Vofmaer. The birds, which 
* t r were put into the cage that contained the rattle-fnake, flew 
or ran from the reptile, as though they were fenfible of the 
danger to which they were expofed. The fnake made, many 
attempts to catch the birds, but could feldom fudeeed. When 
a dead bird was thrown into the cage, the fnake devoured it . 
immediately. He foon caught, and devoured a living mole, 
an animal much more fiuggifti than the bird. A few days 
% fince. 
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fine*, I had ah opportunity of tibferving the following circuai- 
fiance. A fnaall bird, our fnow-bird*, bad been put into a 
cage containing a large fattlerfifake. The little animal had - 
been thus imprisoned for feveral hours, when I firft law it. 

It Cxhibltedf ,nq figns of, fear, but hopped about from the floor 
of the cage to Its rooft, and frequently flew and fat upon (he 
ihake'sback.- Its chirp was no ways tremulous; but perfectly 
natural: it ate the feeds Which were put into the cage, and 
by its whole actions,. I think, nioft evidently demonftrated, 
that its fltuation was not uneafy. 

I do not relate this latter fa$ with any intention to difprove No mephitic 
the notion, that the rattle-lbake poflefles the faculty of charm - emi < ttf^'by\he 
ing. For the obfervation was made on the fevenleenlh offn-ike in the 
Iaft month, which is foniewhat earlier than the time when our e3t^>emncTK, 
fnakes ufually come out of their dens. The fnake, too, which 
was the (uhje6t of the experiment, appeared to be very languid, 
and had.not eaten anything lor a corfiderabie time. We 
ought not, therefore, to fuppofe him pofleflfed of the fafeinating 
faculty at this period; fxnce, I prefume, that this faculty, 
did it exift at all, is Jubfervient to the purpofe of procuring 
the reptile its food. The fad is, perhaps, valuable in another 
point of view. It feems to lhow, it does fljovv, that the 
mephitic yapour proceeding from the rattle-fnake, allowing 
that fuch a vapour really exifted, was, in no relped, injurious 
to firebird. • 

If the mephitic vapour of the raltle-fnake were productive nor in tlwowt 
of the effeds attributed to it by Mr. de la Gtipede^ and other dt Jar£&> 
writers; and, efpecially, il this vapour extended its influence 
to animals fituafed at a confiderable diflance from the reptile, 
the atmofpbere of the rallle-fuake would often be a kind of 
Avernus, which many animals would"avoid, and which would 
generally ©ccafion the ficknefs or death of thofe that were to 
unfortunate as to come within its tphere. But how different 
is the cafe! The abodes of the rattle-fnake are the favourite 
haunts of frogs, and many fperfes of birds, which often pafs 
• the feafons of their amours' and generation in clouds of me- 
phitifm; uninjured, and undeftroyed.( How often has the 
rallle-inake been known to continue, for days, 'at the bottom 
pf a tree, proven afnmllbufli, upon the branches of which 

* The Embcriza byeraalis of Linnseus. 

the 
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the thruflj orcal-bird are rearing their young 1 This would tea • 
fuitable filiation for the mephitic vapourto.exert. its noxious 
influence j ; but, ift our woods, fucly, influence: ha* never been 
pcrceivedl. - ., \ . 

Birds of the eagle and the hawk kind have been feen to 
four, for a con fi durable time, above the fpot occupied by a 
lattle-fnake, and at length to dart upon, the reptile, and 
carry it to their young. Neither fhe parenfdwrd nor its 
young ones, have ever been known to receive any injury 
from the fnake’s vapour. Poflibly it may be faid, this vapour 
was diffipated, or greatly diluted, in paffipg through the 


Whether ether 4 mephitic, or fetid, vapour emanates from the bodies of 
rnep'hiticvT n,an )' animals, bolides the rattle-fnake ; from the opdtTum *, 

pour. and the pole-cat f, for inffance, The vapour of thefe qua r 

drupeds would be as likely to afleft birds, &c. with afphyxy, 
as that of the rattle-fnakc. And poffibly it does. There is, 
certainly, one thing in favour of the fuppofition. The bpoflum, 
in particular, is noted for his cunning in catching birds. 

I thall conclude this part of my memoir by obferving, that 
the odour of the rattle-fnake is (aid to be agreeable to fomc 
pei fons. 

Queftion, if the Mr. de la Cc-pede’s fecond mode of explanation is much 

agitJti-4 animals Jn0re plauiible. 1 have already obfervedj, that it was the 

mav not have f - , , _ „ , ■ „ 

L.eo already ljlrem of bir Hans Sloane, who affected to ground it upon 

bntea. experiments. It is adopted by the author of the well-written 

account of de la Cdpede’s Natural Hifiory of Serpents , in the 
Monthly lltvinvj. 

Mr. de la Cdpede prefumes that, r ‘ for the moft part, when 
a bird, a fquirrel, &c. has been feen precipitating itfelf from 
the top of a tree, info the jaws of a rattle-fnake, it had been 
already bitten j and that its whole conduft, fuch as its crying, 
its agitation, its leaping from branch to branch, &e. are all 
effects induced by the violent operation of thepoifon, thrown 
into its body, by the reptile., 

* ’ 4 ' * 

• Didclpni? Opoffum. f Viverra Pu tori us, 

% See pages 30 Sc 34, note* 

§ Appendix to the fecond volume of the Monthly Review en¬ 
larged. p. 511. . ; 
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ASCRIBED TO THE RATTlfe-SNAKE. 

Ah attention to fafts conftraifls me to rejefl this attempt to- Moft probably 
wards a folution of tho queftion, which I am confidering. I not: • 
fh.all arrange my chiefeft •bjefiions under two heads. 

Firft. We are pretty well acquainted with the moft pro- —-becaufe the 
mlnent effe&s produced by the polfon of the rattle-fnake, in ar ^ more 

r ■'v lpeedy and very 

various fpecies of animals. It mult be admitted, that there different from 

is a con'fiderable variety in thefe effects, and a great differ- w . b f. t , a . ,c r . ela<;e<i 

. i« « ° , .01 rafcinatioa. 

cnee m the Itrengtn or thefe effects. In one animal, the pOi- 

fon produces an high degree of inflammatory action in the 

fyftem; in another, the moft ftriking primary effefit is a foro- 

nolency, or drowiinefs. In one animal, the poifon does not 

produce any obvious effect upon the fyftem for many minutes; 

in another the efffedis are atmoft inftantaneous *. But in almoft 

every inftance in which the poifon of the rattle-fnake has been 

fuccefsfully thrown into the body of an animal, there enfue a 

let of fymptoms, very different from the a&ions of birds and 

fquirrels when under the fuppofed fafeinating influence of the 

lerpent-kind. It is not ncceffary to detail, in this place, thefe 

various fymptoms, becaufe I have already done it in a paper, 

which is printed in the third volume of the Tranfa&ions of our 

Society *{*, and becaufe thefe fymptoms cannot be unknown to 

the members of the Society. It will be fufficicnt to obferve, 

that two of the moft univerfal effects of the poifon of the 

rattle-fnake, I mean the extreme debility and the giddinefs, 

which commonly almoft immediately" fuccced the bite, will 

preclude the poflibilily of a fquirrePs, or a bird’s, dancing 

from branch to branch, flying about, and running to and from 

the ferpent,- for a confidcrable time, before it becomes a.prey 

to its enemy, Beftdes, the farce of fafeination is often kept 

up for a much longer term of time than any fmall animals are 

known to live after a fuccefsful bite by the rattle-fnake. But, 

perhaps, itmaybefaid, that the rattle-fnake. like fome of Our 

wafps, knows how to injefl into the animal, wlnt ii he means 

to devour, any given quantity his fubtile poifon. Here, 

the analogy will not apply but I have not time to point out 

the various inftances in which its failure is confpicuous. 

* A fmall dog that was bitten in the fide.by a large rattle-fnake., 
reeled about;-and* expired, feemitigly fuffdcated, in two minutes. 

This was in the month of Auguft, 
f No, xi- p. 110 and 11% 
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Kalm mentions i. well-knownfaCl, Which willbe adtbiUetl 
to have coftfiderabie weight in deftroying the,force of this part 
of Mr. de la CCpede's fjftem. •» The fquirrel being upon 
the point of running into the fnak.&’s rooultf, the fpe&ators 
have not been able to let it come to that pildN, bat hilled the 
fnake, and as foon as it had got a mortal blow, the fquirrel 
or bird defined for deftruCfcion, flew away, and left,off their 
moanful note, as if they had broke loofe from a net. Some 
lay, that if they only touched the fnake, fo as to draw Off its 
attention .from the fquirrel ; it went off quickly, not flopping 
till it had got to a great diftance.” " Why,” continues otfr 
author, '* do the fquirrels or birds go away fo fuddenly and 
why no fooner ? If they had been poifoned or bitten by the 
fnake before, fo as not to be able to get from the tree, and to 
be forced to approach the fnake always more and more, they 
could however not get new ftrength by the fnake being killed 
or diverted V’ 

(To be continued.) 
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Very utenftve Table of Squares. 

ArOUT three years ago, a large quantity of mathematical 
papers were brought to Oxford, which had belonged to Mr. 
Oouncer, an attorney at Bloxam, in the north of Oxfordlhire. 
They confided chiefly of mere tranferipts and collections from 
different publications: But there were two works among them, 
which mad be excepted from this defeription, and which prove 
Mr. C. to have been a man of Angular industry. 

The one was a table of fines and tangents for every fecond 
of the quadrant. It is probable, that this table was com¬ 
pleted before the year 1760; but it would havabeen of no 
value, even if it had not been fuperfeded by Mr. Taylor's 
publication. For Mr. C. feerns, in this inftahee, to have 
been ignorant of the true method of calculating, and to have 


v Travels into North-Aroeriea, &c, vol. ii. p. 209 & 2$8. It 
will bfe eafy to difeover what part of Kalra’s reafoning, in the above 
quotation I admit. ^ ' ’ 

only 
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tfnly interpolated fome old tables, without allowing for the 
variation of the differences. The other work is really valu¬ 
able, it is a table of fqu%res and cubes to a much greater ex¬ 
tent than that, which was pubtifhed by the Board of Longi¬ 
tude in 1731, under the care of Dr. Hatton*. This table 
was calculated for the fquares of all numbers from 1 to 
128540, and for the cubes of all from 1 to 26560. But there 
is an interval in the fquares from 28261 to 29061. It appears 
to have been originairy left in the manufcript, although it is 
impoflible to conjecture the reafon of the omiffion. The gro¬ 
cer, who had purchafed the papers, had begun to tear this 
table before it could be refcued out of his hands; but as he 
had not got beyond the number 6000, this circumftance is 
comparatively of little confequence. In all other refpcCts the 
work is complete. It is written in a clear hand, and (having 
been examined in Yeveral hundred places) appears to poflefs a. 
degree of correClnefs, which may in general be depended 
upon. 

Among the papers were propofals for printing this table; 
they are dated 1758. There were, hkewife, two theets of 
an introduction to them, printed in 176 1 ,. At this diftance of 
time, it is impoflible to afeertain the reafon, which prevented 
the publication; but it is rot improbable that Mr. C. might 
have been flopped by the great expence of the undertaking. 
Had Dr. Hutton been in poflcilionof this manufcript, it might 
have faved much of his valuable lime, and if any man of Ter¬ 
ence fhould be employed in continuing his work, it will be ufe-i 
fulto him to know that .Mr. Councer’s has been preferved. 

P. S. Mr, Councer had, likewife, calculated all the powers 
from the lft to the 13th (indufive) of the feries of numbers 
from i to 20. And he has continued this, for the nine digits, 
as far as the 26th power. ' S. R. 

%* I received the preceding notice from the refpeCtable 
gentleman whofe initials are fubjbined; and am enabled to give 
fuch farther information as may conduce to render the papers 
of public utility. W. N. 

* Dr. Hutton's table is for the fquares of all numbers from 1 to 
2^000, and the cubes of all from 1 to 10000. * 
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, On Phofphotic Ring-? ; from a ComJpQkdetd: K.« B. 

*1 * - « 
l’Kofphorlc I -DO not know that any one has gxplaradiUhe phenomenon 

lin S 4 * of thdf$ denfe cloudy rings which are produced when phofpho- 

rated hydrogen arifes through water, and explodes ih-the air; 
- * an efleft flafilar to what is fometimes feen on the tiring of can¬ 
't; non. Upon dofe infpe&ion the fafit appears to take place thus. 
,A The bubble of hydrogen, containing phofphoras in folution, 
ritps and takes fire. Phofphoric acitd is feparaled in the form 
' of white frnoke; through which denfemafsthb expanfive ac¬ 
tion is directed upwards. A fluid opaque ring, denfer than the 
atmoiphere is thus formed, the inner.furface of which is made 
to afceod, hy therapid firoke, while the external part has re¬ 
ceived mile or.fid impulfe. The natural confequencfi is a<quick 
rotation Of the ring, .from within outwards, which thews itfelf 
to the fight, and feeraS, in fome manner or another, as if il 
kept the parts together. * 


Coments ot‘ any 
pips in pounds 
oi ualioni. 


How to meafure jkc Contents of any Pipe by a very ready Method, 

MV" ingenious /correfpqpdent, Mr. Woolf, fometime ago 
gave me a. ready method of rpeaforing the contents of a pipe, 
as foilQvys; ,, / 


Square, the diameter fri inches, and the product will be the 
mmibcf 0$ ■ pOMf&s of .water in every yard length of the pipe. 
Or if the be cut olf. br cohfidered as a decimal, the 

; cmainihg’figmjejsWill give the ale gallons in the yard. 
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66 METHODS OF OBSERVlttO TffE 3L<)N(JITUDE A.T ,£*<» 

Xod T ”7* The* imperfection of the lunarmelhod is, that in confeqaence 

tnr Jabjid to of bad weather, or the moon’s not beingabove the horizon, it 
thofe intervals fometimes happens that the neceflary obfervations cannot be 
moon'caanot be lalten man )' weeks. . And thefe ’ong intervals between ope 
lien. lunar obfervation and another, muft for ever happen from the 

fame canfes j and thofe caufes are fuch as no human art can 
remove. > 

inftanees of the La'Peroufe, in his voyage r&und the world, was at one 
"equeacyTf ob- • t ‘ me ® * days without taking a tingle lunar obfervation; but he 
ftrvfttons by had, within that time, 20 obfervations by his time-keeper. 

At another time during the fame voyage, 24 days elapfed 
without a lunar obfervation ; but he bad 20 obfervations by 
bis time-keeper. Lord Hugh Seymour, in his voyage to the 
Weft Indies in the year 1726, had been at fea near fix weeks 
before the firft lunar obfervation was obtained, in which pe¬ 
riod the longitude had been obtained 30 times by his time¬ 
keepers. 

What has juft been mentioned fets time-keepers in a very 
favourable light, but it remains to inquire into their imperfec- 
be negie'dted in tions. 1 . A time-keeper may ftop. 2, It may alter in its rate 
ma'^fuffc/fron) £°‘ n £’ ^ 111 a y not be wound up through forget fulnefs. 

accident. ' And,, 4. It is li.able to other accidents, even in the moft care¬ 
ful hands. But thefe are defers which may be removed, and 
a refult obtained, which will be more perfedt than by any time¬ 
keeper that has yet been made. 

Method of ob. , The method which I have to mention muft be known to 
*erfeift refold many gentlemen, as l had the honour to lay it before the com- 
from time-keep- miffioners of longitude in the year 1783. The method, how- 
orsj propofed t . V er, Icctiis eilliei very little known,, or not much attended 
years *^ 50 ^ ^ 3 t0, ^' 3 i ,<,r 0 lI i® made no life of it in his voyage round the 
world; Itence it iqay be fuppofed that it was unknown in 
France at that time. Nor is it once mentioned by Mr. Wales 
in his excellent treatife on the method of finding the longitude 
at fea % time-keepers; although he had “ been pretty inti¬ 
mate with the fubjedt for near forty years”*. 

It confith in The method which I have recommended depends upon a 
reTuit’of'si otm P 3r * icu!»r ufo of time-keepers as they are noyv confirudled. 
berof machines. Although tl>c beft time-keeper be too imperfect a machine; to 
be depended upon for determining foe longitude in long 


Time-keepers 
may ftop; or 
may alter; or 


• Pref.ee to-Wales on the longitude, p. 5. 
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Voyages, yet if five, ft** or tttore, be taken to fea in the lame .. 

(hip, the longitude computed by eatb Separately, and the 
’ mean of their refulta taken, it will come exceedingly near the 
truth, even at the end of three or four months., 

Anotheryery great advantage refulting from this method is, TWs method 
that, (hould one of the time-keepers flop* it may be fet going ^fe S ofn^lTa ° 
again by the reft; or (hotildone of them be found to go very in winding up, 
incorrectly, its rate tpay be rejected, and the longitude ftill 
determined by thofe which foali be fuppofed to go well; in , 

Ajort, this method is almoft intirely free from all thofe accidents 
to which a Single time-keeper is liable. . 

The two following examples, which are taken from the rates affords a 
of chronometers that have been determined in fixed obferva- of preclfi'on, 

tories,' will fttow the perfection of this method more clearly. Examples. 

In the.ftrft example, which contains a period of 30 days, there 
are only two in fiances in which this method differs fo mud) as 
a (ingle fecond from mean time., In the fecond example, con¬ 
taining a period of fix weeks, the greateft error on any one day, 
during that time, is only 5".9, and the total error at the end of 
that period, is only 1*\9. 

It may be (aid that thefe are favourable (pecimens, but fup* If the chroho- 
pofing that thefe chronometers had gone ten times worjb than time* 

they did, ’ the greateft error in the firft example would have worfe* the error 
amounted to no more than 11".3; and the greateft error in the £° s u {!j^g'j* en 
fecond example would not have exceeded a fi.ngle minute. minute per 

month. 
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Mr. Arnold's Chronometei^i 

MM**.. - — 

fcCeah D^ly 
Rate of . 
ThreeChro- 
notneteri.. 

■ - * 

V s * 

Total Raw 
of Three 
Chrohome- 
tet*. ■ 

P 

Deity Rate 
of No. 36 . 

Daily Rate 
of No, 51 . 

Duly Rote 
cf No. 55.' 
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Hence the From thefe examples we may fee the nature o£ fortuitous 
wcy'bc'wsU*'*- events, how regularity rifes out of irregularity; the errpr of 
determined, one thoe-keeper correcting that of another in a wonderful 
maimer; and as the number of ti^e-koepers increafe*, the 
error will decreafe, until it be almoft annihilated, Confo- 
quently the method of finding the longitude at fea is no longer 
doubtful, as it may, by thn method, be found to any degree 
of precision that may be ufeful in navigation., 
and the expeace The only objection that can be advanced againft It is the 
UIneoqfiderdble. Spence; but the fum of two or three hundred pounds bears * 
no proportion to the value of a Britifh fquadron, nor even to 
the value of a tingle Eaft India (hip ; and this fum would pur* 
chafe as many time-keepers, at their prefent reduced prices, 
as would, I prefume, be fufficient to fecure any (hip from that 
danger which might artfe from the want of knowing the 
longitude. 

EZEKIEL WALKER. 

Lynn, April 19, 180*. 
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Intradu&ory 

letter* 


On Galvani/m. By C. Wiucinsoit, Bfil* 

May 6, 180 *, 

To Mr. NICHOLSON. 

SIR, 

Being now engaged in force philofopbical lectures at Bath 4 
i have had frequent opportunities of converting with Dr* 
Gibbes, a gentleman of confidernbie feientific information, 
relative to his opinions as to the apparent decompofition of 
water by the galvanic pnorefo. As many gentlemen of emi* 
lienee in this department of phdofophy are concerts to his doc* 
trine, I beg leave, through the medium of your valuable 
Journal, to (late the outlines .of Dr. Gibbes’s theory to the pub* 
He, with a few curfory obfervations which have occurred tome, 

lam. Sir, 

Your’s wUb great rcfpeft, 

C. WILKINSON. 


Nc, 1 9,&oho-$<jvare. 



OH GAlVAtflstf. 71 

Soon after the publication of the valuable difcovery of the h»Ae 4c»m. 
decompofition of water by the galvanic proceft, by Meffrs, j^f^nTtbe 
^ficholfoe and Carlisle, |Lichter, an eminent German phitofo- w p»- 
' pfcpf, ebfervingthat water bMpnM decom pofed by wires placed ***** 

»t a confiderable diftancefrom each other, could not conceive afootor* 
that the fame identical particle of water could be influenced by 
two wires at the fame infant<of time? and hence be conjec¬ 
tured that the Lavoifierean theory relative to water being a 
compound fubftance muft be incorreft. 

Dr. Gibbes fuppofes water to be an elementary principle. Dr. Cifcbm fnp. 
and that the two gafes which are produced are compounds. watwand* 
Thun the oxygen gas which is difengaged from the zinc end pluseleftiicity, 
of the battery, js taken to be a compound of water and pofitive t 0 n ^^ a ^^ n 
• ele£tfidty ; the watef conftitutiog its ponderable part, w bile minus elec- 
Ihe hydrogen gas given out by the other wire connected with Sicily, 
the Copper end of 4be battery is concluded to have water alfo 
for its ponderable put ift a date of combination with negative 
electricity. 

Dr. Q. CQofiders pyfitive and negative eledricitv as two That plus and 
diftinft principles, which when in a fate of union conftitnlc n ' inu * elea , r,c ! 1 * 
caloric. Thtw in the explofion of a mixture or ox)gen and 
hydrogen gates, the two ele&rioities enter into union and form 
caloric, while the refpedtive ponderable bafes are precipitated 
in the ftate of water. 

.Upon this hypotbeCs, the circumftances of the evolution of Hence flame and 
Came and heat, together with the production of water, are heat * 
capable of explanation. 

Alfo upon this fuppofllion fotoe notion may be formed, why and the galvanic 
the gales are produced in the vicinities of each wire, and p * ienomena ' 

Why oxygen gas mjift be evolved from the wire connected with 
the zinc end of the battery, am} hydrogen gas fiom the wire 
united with the copper-end. 

This ingenious fuppofition, which does great credit to the Examination of 
well-known abilities of Dr. Gibbet, in the firft point of view thft theory, 
feeajs to receive additional fupport from its apparent flmphdty. 

But upon more minute inveftigation, I am induced to think 
it will be found more complicated than theUavoilierean theory, 
and by no means fo general in its application. 

|n the firft place it fhould be proved that there are two fucb The two efe&ii* 
diftind principles at pofitive and negative ele&nchy; and in P nnc ‘pk s not 
fupport of this, the experiments of Eeles^Symncr, Atwood, prov 
are by no means conduftve, , 

When 
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* 

Nor the 
yofitiw of am¬ 
monia explained* 


This theory, fup. 
pofes oxidation 
to be the addi¬ 
tion of water 
and fubtra&ion 
of ele&rteity. 
But the pile re' 
quires oxigen 
from tbt atmof- 
fbere. 


Oxidation ap¬ 
pears to require 
the difcneage- 
ment of electri¬ 
city. 


Dr. Afh’s ex¬ 
periment. 



ON CAtVANlftSf* 





When pute ammonia is expofed* to die gabftmie * 
have/as before, hydrogen from one wire, itod* nitro| 
the other. How can thefe pradu&ipos be explained uj 
principle of jpr. Gibbes? ' • /’.tV '-•>* •». •' ,'■}/%(■ 

• 'This able phyfician further obferves thatoxydatiqn isats^an- 
bination of water with the metallic body, confonasstto the 
opmiop^ of Prieft!ey, Watt, and others. ' ; 'y,“V 

. When a galvanic pile, is placed under a receiver fituated 
. over water, white the galvanic, procefs goes On, by having a- 
metallic circuit from the top to the bottom plates a lofs of air 
enfues, and which is found to be the pure part ofatmofpheric 
air: if the pile be placed in an exhaufled. receiver, the galva¬ 
nic procefs is very trivial^ and the platesveiyibgbtly oxy dated. 
How upon the principles of Dr. Gibbes can we explain thefe 
phenomena? If oxydation be merely the combination of water 
with the metal, why ihould the pure part of atwofpberk: air 
be thus feparated while the metals are in immediate contact 
with fo much water ? : ' 

. Whether galvanifm be the caufe or the efle&of the chemical 
change induced in the metallic fubftance, they appear tome to 
be contemporaneous rcfults, iimilar to what appears in the ltd- 
merfion of iron in a folution of the fulphate of copper, and 
whether the iron be didolved prior to the cOpious precipitation, 
no experiments 1 am aware of cab decide, from various 
circumftances it appears that oxydation cannottake place un- 
lefs the combined ele&ricity of the metal be capable of being 
difengaged. This is rendered evident in a very happy experi¬ 
ment .of Dr. Alii, who having been the aflociatO of the much- • 
lamented Humboldt * in his fcientific purfuits, may now he 
deemed more acquainted with the minutiae of galvanifm than 
any other perfon. This gentleman has remarked .that when a 
plate of zinc is immerfed in a weak folution of fulphuric acid 
and water, a decompofition takes place, the oxygen bafe com¬ 
bines with the metal, while the hydrogen is difengaged in a 
gafeous ftate. When a plate of (liver is immerfed, no decom¬ 
pofition takes place ; the very fnftant a contact is effe&ed be¬ 
tween the two metals, whether by portions out of the fluid W 
in the fluid, then the filver is immediately nfted. oh and dT- 
engages hydrogen alfo, and itfelf becoibes oxydated. - 'V? 4 


• Humboldt died lately at Acapulco’, of the yellow fever, 
attempting to perfect his geological obfervations, “ 


while 


In 
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Mclty appears to be Explanation, 
tbet^ultofachemicaimfiion of tht falphuric mixture on the - * 

‘ 9tn& iadeced on the filvertiH 

feme alteration is efFeSetrasto its eie&rical ftatej Vs we we!! 
knowIrom other gafyapic experithents, that of zincand filver, V r 
wten tbus combined, the ainc evinces pofitive figns, and filver 
negative ;, it% hence evident that an abftra&ion of ele&ridty 
from fdver is-requi fite prior to its capability of being aftecl on 
byttha fulphuric acid. t ' «i 

If l might prefame to fobmit to fotne of your chemical Additional 
readers, abexamination of fuch compound of filver as may marks * 
thus be effe&ed j a fulphate of filver is actually formed, it 
might lead to fome important difcoveries, I am every da y 
more and more perfuaded that light andele&ricify are the two 
raoft active agjents we poflefs, and a more minute enquiry into 
their refpeftive energies,' 2 have no doubt, would enable us to 
explain many phyfical changes in the material world, with 
which we are at prefent perfectly unacquainted. 

The very intenfe light difengaged from charcoal by means intent* tight 
of xny extaofiye apparatus, has occafioned me to be frequently from £ al y* nic 
honoured with the attendance of Dr. Herfchell ; from fome combuftion * 
con ver fat ion I have had with him, I am in hopes he will be in¬ 
duced to inftituteTome experim^tsrelati ve to the evolution of 
light, fo nearly approaching to folar light. If thefe thoufd be ;# 
conducted, I (hall do myfelf the honour of ftaling them to the 
public through the medium of your valuable Journal. 


■ s' * III. 

* ■ ” * » ? / - 

On the Formation of Snow. By G. A. 

* To Mr. NICHOLSON. 

siK 

The remarks contained in the’ enclofed pages, may not, 
J>qfbapsi evince any originality of thought, nor more than would 
occur to the moft. fuperficial obferver; yet the fuggeflions of 
lome perfons, frequently lead to the observation of valuable 
fa&s by others. Therefore, Sit, you will make whatever ap¬ 
plication of the paper you confider beft. 

1 1 * " If 
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. ok $tacity . 

If you dunk H worthyV 
it will be confidered as an 


* 

23d April, 1804 . 
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On the 
formation of 

fnowj—i 


Queftions re 
fpcSijig the 
mode, &c. 


The Frequent changes of the leather that*, w « »«**, 

dun% the laft winter, having Induced me to direS my 1 attend 
tion to meteorology j I confef?, 'that the .manner in w&fofe phi- 
lofophers account for foroe of the phenomena thatoccur, h pof. 

’ to me, altogether fatisfadtory. ‘ 

SmCw"* 11 “ f f “ r P ri2i "S. *hai eleflricily (witti the 
ekdricity, agency of which we are fo little. acquainted) fliould he re-/ 
forted to, as the grand agent in all meteorological phenomena. 
Accordingly we find, that fnow, and indeed evetv variety 
of weather we.experience,' is confidered to be tfcprb or left 

efTeacd by the elearic fluid. . '. \ \ 

Snow is generally fuppofed to be the vapofirs of the atmof-. * 

phere, difengaged by (he elearic fluid; and ,ilroaen. ‘ 

But it appears to me, that before We receive fo vague an 
explanation, the following quell ions might beatked:— 

What are the vapours of the atmofphere bbiripofed of? 

By what laws, and in what manner doesf^ithe elearic fluid. 
#«f it? lther 10 the formatian of *fnow, or » a component part , 

Eleftncity fup. I fhall rtow offer a few remarks to ftrengthen a funooGtion 
Si tofo^r ?**! the e ' e t- C fluid ,8noten S a S ed in » or fo theleaft eflentiai 

to thepfoduftionorexiftenee of fnow. 

a7&. Chafl6C JLZZ17 fr emt r ° f a " the circ ^^ that have., ? 

attended the fall of fnow, during the laft winter, 1 h*v& W • 
almoft every inftanee, found that it is accompanied wifH, orV, ; 
ratter preceded by a change of the wind; and that the wind, 
previous to the fall „f fnow, blew from .feme point between ' ‘' ' 
the South, and the lleji; and afterward front feme point be. ' 
tween the Eojl, and the North-lreftS ' 

. . < » , i"i ,**- 

.* **obftryed, that wc - fometimes have foow, without th*,* 

wind changing to any of the point, abiwe-mtmtioned. orw W l ' 
•mthouf a vifihU fhettge to us j y Ct i f does not militate aga&M# 

»" 1“ b “ n by ■*"*” *ttardif. 

£•1 »«LnLn S’ r *»#' **•“ « <he <hw teW; ' 

f \ r bfta *^T g * fouth w ’ md ma y prewail at foe fcrfW. 
p tht ?3fth, a fupenor ftratum may blow from the North* 

- Such 


t * 





4 . 
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flat a change qffite 


Wg 0fer» 
k. 


a caufe will produce 
V^'vVV'^ v~ 1 . 

^y'of the points between the Warm winds 
warm climates, and paflT-^ eC g n *^ ,d 
ttfa£t •of' water*, where there vapour* iafiiow. 
mu ft poOefs d very great 


degieeofhoBiidfty, kri $. r $re moft commonly, of a temperature 
between f5*'end;^^b?. Rshrenbeit. - •.>, , 

The windswhich blow from any of the points between the Namely, norfh- 
and ibk jjifwlbJfftJlt by coming moftly from fuch high ^*^ rl y^j in s 
latitudes, snd paffiog over immenie fields of ice, where eya* winds™ J 
poration is un<b)fibtediyigreatly impeded,, cannot be fuppofed 
to cOstsun..ilM^h water in Solution, but muft bring with them 
very great.degrees of cold. 

No* let ns fuppofe that a north wind of any.temperature 
between 32° and O p (which it generally is, in fuperior ftrata 
of the atroofphffe) meets afouth-weft wind, as before-men¬ 
tioned, the confe'quenee will*. be, that the intenfe cold which ' 
accompanies tbe former wtU convert the water with which the 
latter, is impregnated into ice; and the inftantaneous applica¬ 
tion of cold is probably the reafon why (now is produced ip 
what we call flakes; for before the vapourjran concentrate it- 
felf info, large particles, or drops, it is arrefted by the intenfe 
cold, 


In th^s view, the formation of fnow appears to be a beau- Formation of 
tiful chemical phenomenon; for the warmer air, having af now ? 
greater affinity for the Colder air than it has for the water which 
js held in folution, the water is difengaged, cryftallized by the 
t pold, and precipitated in the form of (now. 

It is generaUy ©bferved, that it is ^nufnaliy cold for half an 
hour or an hoar before the fall of fnow fc and warmer after*- 
wprds. Might not this be accounted for, by confidering that 
the adverfe wind muft meet with confiderable reftftance, in 
efteQing either a union with, or a pafage through a ftratuui OIL 
eir furcharged with water, and confequently muft be In a great* 
degree feiefifod back again, not in the perpendicular, but as 
radii from a center, in an oblique direction, part of which mail 
fielcend to the earth. And it will .undoubtedly bet warmer. 
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formation of after the ftraiuta of north wind baa Cither forced a paflage 
fawr. through «r effected a union with the fqqth-weft wind.* 

Though I bate not, ip the preceding obfervations, confi- 
dered the eledtric fluid as at all effcniial to the production „ 
fnow, yet I do not deny the prefence of it. That fnow con¬ 
tains the ele&ric fluid, cannot be doubted; but it does not fol- ' 
low, that the latter is neciffary to the evidence of the former. 
We know of no fubfiance in nature, that is impervious to that 
fubtile fluid; it feems to pervade all bodies with nearly the fame 
facility as caloric. Therefore, though fnow indicates electri¬ 
city, it is probably no more than it has acquired in its pafiage 
through an electrified atmofpherc. 

If tbofe who are much more competent to the taffc than my- 
felf, would direCt their attention to tbismofl interefting branch 
of natural philofophy, 1 am inclined to think* they would find 
the refult of their enquiries highly gratifying* Meteorology 
cannot be confidered, but as yet in a ftate of infancy 4 ; for the 
greater part, our knowledge of it is hypothecs, which we 
cannot fupport by experiment. Therefore, it is only by a cl oft; 
obfervation of fads, accompanied by juft inferences drawn from 
them, that we can arrive at any degree of certainty on thi* 
complicated fubjeCt. 


IV. 

Medico Chemical Refearchcs on the Viitucuind Principles of Can- 
thin ides. Jfy H. BFAUPon-.f 

Experiments and ^'lIOUGH the animal kingdom prefents us with only a 
csothariJe*! ° R number of tubftances of ufe in medicine, it mull never- 
thelefs be admitted, that among thofe we poffefs, there are fome 
of which the effeCt is fo certain, fo conftant, and fo definite, 
that if we were deprived of them; it would be difficult, and 
perhaps impoffible, to find, others to fupply their place. 

Cantharides are of this number; their mode of aCtion is uni- ’ 
fperfally known, together with the advantages they afford in 
taany diforders. It is not, therefore, to be wondered that the 

* The water gives out heat in-congelation, Vide Irwine, Black, 
Crawford, &c. 

i Jfinales de Ghimie, XLVIIl. 29* 


examination 
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fesammationof thefe infects ffjould have engaged tbe aUerifton JJsperfme** and 
of tfuns/and that their analyfis fhould have on 

Oee»-fre*|^l!yattcmptjed bychyttufts. V * *** 

; The principal aim of aHibofe who have operated upon this 
ttai^ialj has been to difcover,. Whether tl\e bliiterbg property 
which It fo eatfnenily pbflejftes does generally appertain to all 
the {arts.of the animal, or whether it do not rather reiide in 
(time peculiar-tnatter, which, independent of tlie parts which 
accompany it/ is capable of acting alone/ and producing the 
effh&rwbipft are obfervable by the entire cantharides. 

ftJsUndoubtedly needlefs to repeat in this place, what has 
beenJaicf and done refpe&ing this object; but it is efiential to 
remark* that no, one before Thouvenef purfued that courfe 
which could lead to the. folution of the problem offered for 
confi deration i and accordingly, we muff confider theperiod 
in which, that phyfician published his experiments on cantha- 
rides, as the earlieft time in which philofophers could indulge 
the hope of afcer taming fome pofilive , information refpe&ing. 
the nature and properties of the immediate material of thofe 
, infects. 

But while we tender juft ice to the labours of Thouvenel, we - 
muff confefs that he has not carried them to an extent anfvver- 
able to his happy commencement. For he has negie&ed fome 
of tbe molt important queffions, and among others, thofe which 
relate to the vcficatory, diuretic, and aphrodifi ac properties of 
. eantharides. 

It was to fiipply in fome mcafure the deficiency of that re- 
fpeftable philofopher upon the above three points, that Citizen 
Beauppil has thought fit to undertake a new examination of 
cantharides. The paper in the anpals, con&fts of an extract 
from his memoir, by CiLizen De.yeux. 

The author divides his ditrertation into four parts. 

In the Orff he gives a rapid (ketch of the fpecific properties 
of cantharides; the methods ufed for collecting them, and the 
■■ preparations - to which (hey are fubje£ted previous to their in.- • 

• trodu&ion to the market as an article of commerce. 

In the fecond |ie gives a flight hiftory of the ufeand appli¬ 
cation of thefe infects h orn the time of Hippocrates to the pre- 
fent period. * . 

fn tlje third we find an accurate outline oftbe attempts made 
. by chymifls to analize the cantharides, as well Us an account of 
' 4iis own particular experiments afid their results, 

\V; ' % The 



fypfrtiaenttHtf The fourth contains every thing which rebate* tbthd phyfi“ 
pavilions on ological eflays made with thefe animals; the effects produced 
ettKbaudet. by their exhibition, whether internally ^esrternally j aild laftfy, 
©bfervations relative to the opening of tbb bodies of fevefal 
dogs, to which the author had given either'the entire ca®fl»* 
rides, or the different iminedialematerials, which hefepatated 
by means of his precedes. , “ * , ‘ .y 

As the fir ft and iecond parts contain nothing more than tit© 
be met with in various authors, it is uoneceiTary to attend Jo- 
them, and accordingly, the abridger has confined bimfelf to 
the third part, in which the chemical fa£ts are given,-; 

Thouvenel, who was the flril rational experimenter oh can* 
tharides, made ufe of water and alcohol to feparate the folubte 
parts of thefe infects, and the refults he obtained Were, 

1. A yellow reddifh extradtive matter, ofa lharp bitter ta$e, 

refembling, as he fays, that of ants, but lefs acid, 1 

2. Another yellow matter, of a paler colour than the former,. 

and nearly infipid. . 

3. A fatty matter, of a green colour and acrid tafte, poffelP 
ing the friieli by which the entire cantharides aredlftinguifhed. 

4. Lafllv, A parenchymatous matter. . . 

Citizen Beaupoil obtained fimtlar products; but he not only 
afeertained their exiftence, but examined them feparately, and 
in this it is that the difference between his labours, and tbof* - , 
of Thouvenel principally confifts. 

He firft obferved that the aqueous fojation of the peculiar, 
extractive matter afforded by cantharides, does not fail to urn* 
deigo a kind of alteration wlsen expofed to the air; that the 
fluid becomes turbid, affords a yellowilh precipitate, which ac- , 
quires a peculiar odour; becomes covered with a vifeid pellicle, 
emitting a foetid ammoniacal fmell;, and that when it has ar;* f 
rived at this term, the fluid no longer exhibits any fenfibl# 
change. He afterwards remarked that the fetation here men* 
tiuned.before it undergoes tirnfe clvanges which arc produced 
by expofurc to the air, 'ftrongly reddens the tin&ufe of turd* * 
foie; that when mixed with rectified alcohol or ether, it be*"* 
comes divided into two parts, nearly equal; the one pofle^ng," 
the form of a black adhefive precipitate, Strfbluble in aJcdbbfe,: 
and the other that of a yellow brown matter, very feluble io , «, 
that fluid. 

, , ' ■ (Tkt Condufion in oar nfXt.) , lf , 
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Dtfcripttonrf a Galvanic Apparatus affording a large Surface 
Jof Oxidation , and cmsertibk into one or more Plates at plea- 
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* r f> IK, * f Edinburgh, May 10* 1801-. 

i 2 All much flattered by the notice that you and Mr. Wil- 
Jd^fphhave, been pleafed to take of my late communication, 
add I think I have done no fmall fervice to fcience by draw¬ 
ing forth from both of you, the very ingenious difquilitions to¬ 
wards the (Economy of galvanifm, which appeared in your kit 
Journal. 7 

Your dofcription of what may .be called a Polychreft trough, improvement in 
feems to reach as near perfedtion, in every requifite property the galvanic 
for giving the (hack, or deflagrating metals, as could be wiihed i 6 * 

Yet there is /till a'further improvement which has fuggefted 
itfeif to my mind; but as it is probable the wafte of lire zinc 
would be more confiderable, I mention it with diffidence. 

It appeared to me in fome experiments I made with the Corrofion great- 
courome de iaffes, that the metals were more corroded to pro- eft in thc 
duce the fame effedt, than happened either in the pile or the reme de ta ^ es ‘ 
trough; but if Mr. W.'s idea is juft (which is moft likely to 
be, from his great.experience in the fcience), that the effect 
is in proportion to the oxigenation of the metal, the following 
plan appears the beft adapted for both oeconomy and power. 

In Pig., 3, Plate Vi. A reprefents, by a fide view or fedtion, Defcnptioa, 
a plate of zinc of fix inches by three; in its centre is a fquare 
piece, from which riles another piece of a fmaiier diameter, 
either fquare or round. Thefe projedting bits are both funk 
jq a block of wood fomewhat larger than the whole plate, but 
pot fo as to pafk through it; and the plate mu ft ftand clear of 
the svqod. and every part of the cell, hanging entirely by ib©\ 
knob, -and ftrongly cemented. A bore is made down through 
•the thickneft of the wood, in a line with one through the (mail 
knob qf the zinc. 

. The copper wire B, parted through that hole, is the medium 
of communication from cell to ceU; and the fame mode may 



be 
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trrkcxi or EiKctaicrT* akd ii£‘X*. 

' ■ ' . ■' - • 

be employed in forming them into oijeplate, as f«gge$8d, ip 

your laft, when a deflagrating power is requited. 

The intermediate parts exprefs the wooden blocks, which moil 
be well cohered with cement on elery fide, and infer ted into 
grooves, as the zinc and copper plates ufually are. ■. ■ •*.» *■ 
The engraving that referred to my laft communicatiop, was 
inaccurately explained, as the dotted work w'as faid to eStpttfs 1 
the zinc, whereas the acid liquor was denoted by it. 

I remain, Sir, 

With much refpefit, " 

Your obedient fervant, 

I. R. t 



On the Difference between the Effects of Electricity, and of Heat. 

By Cit . Berthollet *. 

difference be- I HAVE thought it important to determine the difference 
•ween clift 1 icity w h; c h exifts .between the action of the eleftric fluid and that 

u.d caloiic. 

of caloric, and the caufe which renders their effects fitnilar, 
more efpecially, as in the leflbns of the Normal fchools this 
fimililude of effect made me adopt the opinion of thofe who 
have confidered the eledlric fluid to be caloric itfelfj I confe- • 
quently requefled permiffion of Citizen Charles to make life of 
his powerful apparatus in the experiments which appeared to 
me to be necelfary on this fulJject. With 'that civility which 
thofe engaged in fimilar purfuits are always fare to experience 
• from him, he undertook to perform them bimfelf. J now give 
the refult, fuch as it was communicated to me by Guy Luflac,. 
who aflitled in the experiments. 

’htina was not A wire of platina was fubmitted to fhocks which were nearly • • 
ouch heated by f} roI) g. enough to effect its combuflionand to be lalisfled of*, 
nearly capable of <his, a (hock was excited by , which a great part of the wire 
»uraing it. was molted and difperfed; afterwards the (hocks employed . 

were a little weaker, and immediately after each the wire-was 
touched to judge.of the temperature it had acquired: ajreat . 
was felt, which was diflipaied in a few,minutes, and which, *■- 

, a *1 « i 

* From his Eflai de Sratique Chimique. 
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that , of the boiUhg 
ipefols and brought 

fcjf Ibe it excites, the plalina wine '* 

^ little from (hat which 

m and its coinbufiion, have 


jap^rtjrt^hed of '& k d' pia ^k art - which occ&fious its li- - 

l t^efij^fton; adwiibii' degree, which is the moil elevated that 
f would/ according to the valuation, more or 

\Jefr#$jgarale, pPWedgwood, be 32277° of iFahrenheit. 

■■VSben the Ibock is fuffteienlly ftrong to deftroy the aggrega* Electricity de- 
tion # the platma wire, it begins by detaching rooleculm from taches the parts 
, >its t 00k, WbieH exhale like fmoke,; if it is ftrong enough to does* no/fufc^t. 
•pcpd^s eombuftjon, the remains of the wire appear to be torn 
ado filaments, v 

< - A ihermofdope, blackened with ink, and placed in the ftream The eleCbic 
of a ilrcogdeAric fpark, only experienced a dilatation which ciinentof fparks 
was pearly equal to one degree of Reaumur’s thermometer; heit, 
and this flight:jdfeft might depend on the oxidation of the iron 
of the ink : placed befide the current, it did not (hew any di¬ 
latation, although the air was neceflarily affefled by the elccr 
trie action: it'was the fame when it was placed in con tail with 
a metallic conductor which received a ftream lets powerf ul than 
in the preceding experiments.* t 

A cylinder C0 glafs filled with air, with an exciter at each of Eleflric A«k 
its-extremities, to One ©f which was fixed a tube, communi- throu 8h air. 

eating With another cylinder filled with water, produced an 
irapulfe at each lhock which raifed the water more than a de¬ 
cimeter above its level; jbut its efFeft was inftanlaneous, 

Thefe experiments feem to me,to prove that eleftricity does jj ence ; t j s j n- 
hot a& on fubftances, and on their combinations, by an ele-f^red, that elec* 
vation-Of temperature, but by a. dilatation which feparates the^ IC j£a t j n g > “* t 
moleculae bf bodies. The flight heat obferved in the pfatina dilating, 
wire is only the effefl of the corapreffion produced by the mo- 
leculae Which firft experience the define aflion, or which ex- 
;perience.lt in a greater degree; it mull therefore be compared 
fo ihat^xcited by percuffion or compreffion. 

dilatation was the efFefi of heat, that experienced by 
' a.|jas ift the experiment related above, would not have been 


\* A final 1 thermometer in the luminous current between two 
balls. of wQod, is railed 32 degrees,—Nairn*. 


Voti VIII.— June, 1804. 
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inftanlaneous. 
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EFFECTS OF CLECTRICtTV AND IfjUf* 


When ammoni 
nca ! gas is de- 
compofcd by 


inflantaneous, it would only have experienced a progreflive 
diminution by cooling, as when its expanfion Is owrpg to 
heat. , 

In thcMexperiment by which ammoniacal gas 14 decomposed* 
the gas indubitably receives the elefirip action, and neverthe* 
elefh icity. It re- lefs it is not heated ; and as foon as the decora pofi tion is fintfh* 
in not. cold. ct } > its yolume remains unchanged, bepaufethe eleQjric a£tfon 

which is employed in this experiment, is not {uffidentjy ener¬ 
getic to caufe a perceptible dilatation. No fenfible dilatation 
is produced in a gas by a fhotk which is not very ftrotng, be- 
caufe the impulfe not being gradual, like the expanfion arifing 
from caloric, and being excited intiantaneoufiy, the refiftance 
of the liquid becomes too greats and cannot be overcome un> 
lefs the dilatation has great energy. jtt 

bead exploded in* An experiment of Dieman and his learned afibcjatesejUnas 
me°ShJ"Sii this explanation: They caufed a fliock^e^aRMHHfe 
not fated. placed in a veflel filled with azote gas, wuMco^Hu* 
date it; it was reduced into powder retaining j^sDWwtallic 
properties; If it had experienced a liquolMSfion fimilar to the 
a&ion of heat, it would have cooled gradually, and would 
have congealed into one, or at lead into feveral mattes. 

When a metal is fubmitted to the electric altion, the effects 
produced immediately by the electricity mud be diftinguifhed 
from thofe which are owing to Us oxidation: The fird are 
heat dtet om* diminution or dedru&ion of the effedis of the 

foice of cohefion, to removing and difperfing the moleculse ; 
(if by this a little heat is difengaged, it is only owing to the 
tompreffion fudained by fome of the parts); bid thofe which 
are occattoned by the oxidation, produce a high degree of 
heat, and then the ettefts a flume all the appearances of an or¬ 
dinary combudion; hence it anfes that the mod oxtdable me¬ 
tals are thofe which become red with the greated facility, and 
which mod fhew the properties of a metal liquefied by heat. 
Elt&ncity favours this oxidation, in as much as it dimimfbes 
* 0,c * c0 heBon ' ** li tl 11 * 8 ^ ,at an alkali renders the 
cohciion? ° S action of fulphur on oxigen much more powerful, by destroy¬ 
ing the force of cohefion oppofed to if, and that a metal di£ 
folved in an amalgam is Oxided much more eafily than when 
it is in a fohd date. It is only by dedrojing the effects of’ 
the (once of cohefion that heat ilfelt produces the oxidation of 
metals but die expanfive action of electricity wiU have a great 

advantage 


No heat it pio- 
duced by the 
ehdlric difati- 
ti<*n of n>euh t 


oxidation or 
copihu&ioo. 


Electricity fa- 
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, 4 ''«3dfef*c, : S^p&IV Its a&ion is confifo$l, ; ' 

\ to which f® that the g*i ", 

' krdf v»iH hot experience a dilatation in oppetition to the con* 
u denfatlofi .which accoin|it)^sllw fcoojBii^ion; To this cir- 
'cUmfbtiHSs what'4s;,.flbierv^d,- in the action of 

hidr®g«bi gas^ which is ebpaSte of completely reducing an ox* , 
?lde.;of iirc^ placed in ilie focus' of a burning glafs, although 
s^ter, .-w^jofe ,two elements. receive -the heal equally, is. dt> 
coropofed by this me*al. ' 


S3 


It is probable that, it is alfo to the exranfive effe.dl of an Oxidation of 


v '« . 4W * ''*77 f -' — - — j — 

hronr'tWtweeh thefe fubftances, placed in contadt in water, is 

owing*; and which, In this cafe, appears to be confined to the 
combination offheoxigen which is held in folution* in this 
liquid*. 

> Allihediemleal effects produced in fubftances fubmitted to This explanation 
Ide action of eledtricity, feera capable of being deduced from eieftHchy is^g^ 
thefe confiderations, and of being explained by the diminution nerai, but does 
of the force of cohefion, which is an obftacle to the combi na- 
tions Which their moleculae tend to form; but the differences p ] us atl< i mint,,, 
which may be offered by pofitive electricity and negative elec¬ 
tricity remain to' be determined; the chemical etfedls of the 
pile of Volta may be much more corifiderable than thofe of 
the common electricity/' although the latter poflbffes a much 
greater teniion, becaufe its adtion being neceffanty interrupt¬ 
ed, the chemical effedts which require time to .be accom- 
plithed, can. only begin to he effected, and may even .be de- 
ftrdyed, bytbe fudden, re-eftabliftiment of the firft ftate of (he 
body ; while the perroanehce of the adtion of the eledlroroo- Qakanifm may 
live apparatus, although weaker at each inftant, may give rife « we Jts g r f atef 
'jkl the chemical changes which it promotes, by diminifliing the 
effedts of the force of cohefion. 

; T do fiot myfelf confider the explanations I have now ha- 
zarded as more thin oorije&ares, which obfervation may con- 
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Letter/rom d Correspondent I. R^ I. explaining fomt Fa£ti t iii 
, Galvanifw, and on other ObjeiSLs. , 


To Mr. NICHOLSON. 


y 


S I R, <■ Edinburgfrj, Map , 3.^180^ 

I » / *■* f , v 'V 

SENT you, a few days ago, fome hints towards a farther 
improvement of the galvanic apparatus*, and I hdpe that thc 
following obfervations will arrive in time to be added as afup— 
plement to my laft communication. 

There feem to be tw,o vCry marked laws in galvanifm the 
fir/l is, that the pbaenomena are produced by moift^Wimition, v 
which feems a general one; but, by the fecojnd lawi that they , 
remain latent till one part of the conducting metal be mark; 
perfectly dry: this is at leaft ftriCUy correCt where two metals' 
are employed. 

From the tendency of galvanic, efifeCts to become latent, by 
the ufe of moift conductors, a pile cannot be formed unlefs 
one fide of the oxidated metal be covered from moifture by 
cement, befides having a conductor of a different metallic 
fubflance. The trough is, therefore, belt adapted to econo¬ 
mize galvanifm, as I have (hewn; that nearly as large a furface 
can be.expofed to the aCiion of thefluidin it, as in the cou- 
ronne de taffesi over which it has many advantages of fteadi- 
nefs, portability, &c. 

. From the neceffity of dry .conductors to alternate with moift 
to produce the more ftriking and perfect galvanic effects, it 
would appear that the former give the neceflary celerity to 
their aCtion ; it might therefore be ufeful to enquire, whether* 
making them of a confiderable length, and inclofing them in 
fome fubflance that would infure them from the'moifture iffy 
fcparable from tjje galvanic apparatus, might not confiderably 
increafe that celerity. , ’ , *{ ; ' ,*■ " 

It is much lo be withed that the end conductors were .«h- 
proved; jointed wires feem to %fe much of the* 
not being in perfeCt contact; fpiral Wire fe^fps better adapted 
to that ufe, and more capable of varying id its direction. 


* * See page 79. 
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It does not feern impoflibJe fo lake a (hock of its full force Obfervation, oa 


from piles or troughs 1 Of rent powers, by bringing their E llvan,fir '* 

conductors>»ry near, b^jkeOpihg' theni from actual contaft 
iby pieces of ivory or bakedewvood» U, doesppt feetn fo clear 
that the full power Of ipombudiOB could be preferved in the 
feme manner. . / 

„ I, vt&i lately rather furprized to find that galvanifin had the 
effe^ of watkmg (liver remarkably, brittle: this looks as if its 
fCkioo/was fomeliow connefted with the malleability of the 
j^rfeCrmefals, and to (hew that the conducing metals fhould 
be occ^fiphally paflTed through ,lhe fire: die filver plates were 
nearly^Iean. # 

I^wlU conclude with an obfervation on another fubjett. Attraflion of 
Haying kept a con fi de rable variety of Reeves’s water-colour 
cake's hi a damp clpfet, many of the cakes were in fomc 
de^re^iffedled by it fo as to acquire mold; but the colour 
that Reaves foils under the name of Royal Smalt, has a mod 
furprifing'power of attracting moiflure, as it was reduced mod 
completely to a foft mafs; as almoft all the vegetable, animal} 
and mineral fubftances ufed in painting were in the fame box, 
we may pretty fairly conclude that an oxide of cobalt furpafles 
them all in its power of attracting moiflure, and would make* 
a mod delicate hygrometer if Appended from one arm of a find 
beam. ’ - ■' 

, 'Iam, ;Sir, 

With much refpe&, 

, Your obedient fervant, - 

I. R. I. 


ox- 
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the Jbrjbnce of a new earthy Phojptyatc,found in the Bones of 
AnimalH, which doe* not txijl in thoji qf Men. By Four- 
; cro Y md V a.C pu fit i tr. Read before the National Injlittit£ r f* 


^flatter ourfelves the Inditote wi!J recolleCt oar labori- Recapitulation 

^pns eflTays'on the analyfis of urine, and dony concretions found „*“!£?* 

tin 4% body of man and animals; with the Broking difference jj 0 phofphat* in 

exift&g between them, and the caufe to which the latter is th ? ur |« 

' , ' animals, ■. 


pthlenb New Journal of Cheimftry* I. 555, 


owing. 



The bones alfo 
differ. 

Thofe of animals 
contain phof- 
phate of ihag 


.$6’ H8W EARTHY 

*' • * owing. We endeavoured to prove in ihbfe «|ajr{R tltat shcaje of 

' ; • the faltt called pbofpbales, (wbk^ a^utiiila^p$» in tilW. 

urine of 'join) are to be found in the unneof msimferous anj- * 
mals, that their kidneys-are not this eoncretory of there faline : 
combinations;, but that the hair which covers their ffciis, aa$ 
the corneous appendages which defend theirextremitieS, ate 
the organs and repofi tories in which nature fecfete»j(«Jdl depofrtii 
Ihefe falls in the body of animals/ , 1 ‘' "V/ 

Nor the morbid We have alfo fhown that the morbid and preternatural ootj’ i 
™Z e !Zry cre tioiv«, called urinary calculi of man,* contain • befides jwid 
calculi. acid, alfo phofphate of lime and phofphate of magnefiaj noph 

of which are met with in thofe of animals; and that on the 
contrary, the flony Concretions found in the ipteftinal canal of 
animals, always contain phofpbates of different hinds^whereas 
the concretions met with in the inteftines df man, do ddteon* 
tain a veftige of them. ’ ^ ' >' , 

We dial! now endeavour to prove that the hopes of ani¬ 
mals alfo differ in compofition- from thofe of men. We have 
9 found that the former -contain, befides phofphate and carbonate 
- _ of linje, alfo phofphate of raagnefia; the latter of which hus 

man d^noc! hitherto efcaped the notice of cbemifts. This fait which we 
have detected in the bones of all the animals we hitherto ex¬ 
amined, dtoes not at all ex id in the bones of mail. We. fhall 
fir ft fiate the method we employed for detecting and feparaiing 
it, and then point out the relative proportions in which it ex* 
ifts in different animals. • 

Tak'e a quantity of bones of adult animals, burn them to 
w.hitenefs in an open fire, and reduce them to a fine powder. 
Upon one part of this powder, after having been put into a 
convenient earthen Or glafs veflel, affufe an equal quantity by 
weight of concentrated fulphuric' acid; ftir the mixture inti, 
mately together, and Ihen'fufler it to fiand for five or fix days, 
Having done this, dilute the ftiaftf with at leaft ten times it? , 
bulk of water,/agUale it' well dhd trabj^'U on drainer/ 

, Wlmnho^row^aid'pafe tbbn^j^^gatn'ihlijqgb 0b 

, times its quality’of wat^r;fand drain agalfpas #4/*. 

feat this prOcefs till the' fatter rutis taftelefsi 
' ' Obtained, afe to be added together, add 
\ ammonia, taking imfe )he latter ie'in ibttjdfe, v ' 

pitate whichis’ obtained Con fills of phofphate of dime, phof- 
‘ phate of ammonia, and pbofphate df ndaginefia/feparafe 

Ihefe 


Method of fe- 
parating nj»g- 
nefia from the 
bases of ani*- 
U»ls* - , 
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tbefe fells, toafii it in as water aspoilible, and boil Method of fe* 

’ it in afoiution of the odour of ammonia is^Mfiafiomthe 

, no farther pe««ptible k f in this ptocefs decompofat hones of aai- 

/.':4he phofpluiites^jdjr leaving the latter ®^’ . 

, ^*nd phofphate pf limp. 1 ToJfeparate Ihefe two, let the whole 
be b&tted in ade tic-acid,'the magnefia will .be diflblved, and the 
.pfaoQi&ete of lime remain untouched. • ', J 

; ; To obtain the magnefia, let the folutionof acetiie of mag-. 

■ ••'•aefiaibecArtrf^f Invalided to drynefs, re-diflblve the fait in 
- water, and decompofe the folution byc*rb<mate©f fodaj the 
, } precipitate' obtained i s carbonate of magnefia. If it be pore 
carbonate of magnolia, it will be completely fbluble in ful- 
phurie acid f if it contains lime, the folution will'be cloudy, 

•end* precipitate willgradually be depofited. 

' Such is tire method we employed for detecting and feparat- 
ing themaghefia contained in the bones of animals} it is per- 
liapstedious^but it is eafy and certain. 

Thebonesof the ox examined in this manner yielded fome- 
thinglefs than ^ of its weight of fulphate of magneila, which 
is equal to about ^ of phofphate of magnefta, or in, the burnt 
bone t o^. 

The bones of the borfe and (beep afforded T * ff of phofphate 
of magnefia. 

Thofe of fowls and fill yielded nearly the fame quantity as 
thofe of the ox. t ■ 

Therefults of a general analyfis of the*bones of the ox 


were: 


Dry gelatine 
Phofphate of, lime 
Carb. of lime - * 

Phofphate of magnefia 


31 0 

37 7 
10 Q* 
1 3 


Theprefehceof phbfphate of magnefia in the bones of ani> 
,,, UJals. and its fotafabfenoe in thofe of man, calls upon the phy. 
fiologift to point out the fonrcewhence this fait is derived in 
format, .and why it is not met with in the latter. That it 
iiorms* confluent part of the food of both, we have proved 
• elfewhere ! phofphate of lime enters jnto the compofition 

of wheat, barley, oats, peas, &c. Why thepisit not tobe 
found in the bones of men? The nature.of the human urine 
tpay perhaps affifi in explaining this problem. We have proved 
■V* that' 
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that the urine df men contains pfc0l|»fe8te#f iWjpwiK** and that 
the urine trf* animals » free therefore 

eje&edin atari, by the kidneys j it therefore 4&e* ridt enter 
into the compofition of bones;J m&retytfib 'tiifc urinary cateuli 
of mamfreqrienlly contain pbofphate of ammoniaahdmagt^ 
fi«; but ho fitch fails are Over f< 
the inleflinal canal* . 


•w 

^ ’ : ;i*. 
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On the Nature of Qxigen, 1lidrogen, Caloric, ice, as deduced 
front Galvanic Experiments. ; By A CoRfiK*R$NDEN3'.. 

On the exiftence SxNCE WO are told that oxygen is one Of the itipft efiential 
of oxig-n, fubftances in the pnadu&ion of the moft linking phenomena^| 
of iralurej that heat and'light refult from its change of 
bination, nay, that animal life is dependant on it becomjjMfe 
a matter of very great utility to inveftigate its nature, 
more to prove whether it has any exiftence. It is well known 
that this fubftarice, which has now fo long and fo generally been 
admitted, has never yet been exhibited except in combination, 
and that the evidence of its exiftence in combination has never- 
been more than prefumptive. It appears from fome late ex- 
> perVments to be poflible to fubftifute known for unknown prin¬ 

ciples, anti to relieve fcience firom ihofo agents which are 
merely hypothetical,' * 

Gxigen andii- The wires from the galvanic combination of metals produce 
£ ro § cn t0 different effefls when placed in !he Tame ve»Tel of water. One 
the powar from produces inflammable air, the otlmr vital air* When the cir- 
*«h refpeftive Ouit is mdde by the human body, a (hock Gmilar to an ele&iical 
vani^wiref 31 " one * s perceived, it therefore appear; that ihofe powers 
i which thus afte£t the human body, change water into mftatn- 

ratable and vital air. One wire always produces one air, and 
the other wire another air from watch.' i-ls it not therefore 
philofophica! to refer the prodh^Ion.df one cifthefe aifsip the' 
power proceed mg*from One eibdof the pile ahd waterj hnd lbe , 
production of the other air to the power proeeedfo|/&Ota die' 
^$er end of the pile and water? In this expe^**^* - 


we; arc 

made fenfible of no other principle, power, or fubflance than 
the above-mentioned. Why tbouid. We therefore have recourfe 
to two hypothetical fubftances, oxygen and hydrogen; which * 

-’’ >=... . have 
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have hever r^inyexperiment been made fenfible tp os? Is it 
Hot phdofaphical to refold phenomena to caufei which are ob- ,. 
jfe fteof oar fetifes, rather fhanio account for them by, agents 
vwhich aremerelyhyi»#*^ical^:\ " J * 

&"■' tlndgr certain circumftances water is converted into twoDevefcoement 
^nirs;^|^ch atfU^pab pebuUsEM'" properties j in the galvanic ex- 
•peiiifoent'we-are made acquainted with no other agent but 
^thofejibwerr which are elicited by the particular arrangement 
*.©f metals, and theie pWers we are made fenfible of { they 

f rodhce different effefts on various fubftances, and therefore 
contend thatthefe powers are different agents; for the fame 
powers under lie fame circumftances fliould produce the fame 
efle&s. The Seine fide of the galvanic arrangement produces 
vital air, whHft the copper fide produces inflammable air.—* 

Does ft not appear from .this experiment that there are other 
eaufes befides Caloric that give aeriform elafticity to bodies? 

And do not the two powers of the pile here feem to be real 
principle;*? Each, of them produces a real and decided efFe& 
on Water. At all events we have not in this experiment any 
reafon for affecting that water is a compound body, formed of 
two diftfndt and (olid fubftances, oxygen and-hydrogen. Ido 
not mean at prefent to inquire whether negative electricity be 
a mere negation or not. We know that it is as much a caufo 
of repulfion as what is called pofilive electricity, and that in 
experiments of a different kind from the one we arenowconfi- 
derirtg. When a fubftance has in one infiance been clearly 
proved to be formed of certain principles, it is obnfiftent with 
philofophical accuracy to refer in all other infiances to the fame 
principles as the eaufes of the production of fuch fubftance. • 
Inflammable air therefore is water rendered aeriform by nega¬ 
tive electricity or galvaniftn; and vital air is water rendered 
aeriform,by pofitive electricity or galvanifm. This is nearly 
the enunciation of the fa<3, and I contend that in this, and in 
ail the reafonings refpeding water and fire, we have no occa- 
fion fortbe two hypothetical principles, oxygen and -hydrogen^ 

^ Jin. the above experiment with foe pile of Volta, it appears The mt 
(bat it,is -opt caloric which eaufes the elaftic aeriform ftafe oi caufed 
either fopvifobpr the inflammable aiP, atleaft we are not made 
fenfible of it. If it were caloric that proceeded from the two 
wires of’the pile," why foould, each wW ufoformly produce. 
foe fame air, und one'different from the other ? There fhould ; 

•' , ;• ,! . ■ * V'V' _ be /'V 
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be forae reafon why (be folid, bale iifdf to 

the caloric^ the one wire, and wbytbii iblid jbafe oxygen is ! 
always fo ready to enter into combirtatiowwitb,^^^ of 

, the other wire. o. ' yj-ISr ''*. >t 

Compound na- Scheeluhas afierted (be compound nature Of the matter - af 
ture of heat. beat, and (bat all inflammable bodies contain^ principle of * 

.inflammability, which principle, by combining wbV bhf ^gne**.- 
- v Ous air, prodnees thephenomena of combuftionVlt doesnot 
appear that this opinion has been controverted by xny deb^ve 
fad. We now know that forac principle beiges caferifcM*' 
neceflary in the production of one inflammable body, namely, . 
of inflammable air; which'principle, by combining with Vital 
or igneous air, produces combuftion. Tire reproduced water 
, is common to both. ‘ ■;./ 

Generation of I think upon a further profecution of this inquiry, itwill 
fi t * appear, that fire is generated during combuftion, that ft is fire. 

, alone, (that is, the priheipie which caufes the fenfationof heat} 
that caufes all the phenomena of combuftion, and that it is, as 
Scheele obferves, the water of his igneous air which forms the 
additional weight of bodies after they are burned. I know of 
ho chemical fa& that contradicts (his explanation, in Which no 
new fubftance that is not fenfibly difcovered is introduced. 

A CORRESPONDENT. 


•; x. 

t 

( Experiments on the Yolk qf Wool, followed ■ byfme Confideratiom 

1 on the Cleanfing and Bleaching of Wool. By Git. Vauqus- 

j ' _ _ LIN.* 

Volk of wooL Several philofophers have thought that tbe yolk of wool 
was a fatty matter; others froniits dtifolviug in water could not 
adopt lbe fame opinion. Chemical anilyfis alone could, decide 
tfiis queftion, and this is what I propofed.t® myfelf in the work, 
the refult of which I now offer. ’ • ^ - - • *• 

A&ion of water 1ft, Water deprives wool of much of its tedoar^ and the ‘ 
liquid acquires colour, odour and tafte. #£,*' ' V • 

2d. Tim wafbings of life wool is milky like anpmulfido Of 
gum-refin, and pafles through paper with difficulty. - ; 

* , - ^ ' , ’ * , ' ' ,* , 

* From tbe Aon.de Chimie, Fru&idor, An. XI. No. 141. 

i ' > ) . .i ^ „ •*>' *• 

" - ^d.' lit * 
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3d, In timtrft gives a depofilton of fand, carbonate of 
end feyeral other fore%»0odies; it lathers by agitation and 
heat like a folation of foap,. - ^ 

4th, The water mlhitbicb wool has been walked/filtered 
‘ and evaporated, yields a brown extra ft, thick like a fyrup, of 
an acrid, fait, and bitter tafte: its this Hale it ftill retains its 
pecufiarodotir, 

, 5th. Alcohol, applied to (his extras, djfiblves a part which Extra A txpa&A 
’■ conipuoicates a reddifli-hrown colour to it: if the alcohol be t0 alcoho1 * 

i » , - 

Separated from this fubftance by evaporation, it a (Rimes the 
isfoirm of a (tan(parent, thick, and vifcous honey. 

The following are fume of the properties which it offered: To acid*. 

’ ifi, It . diflblves eafily in water, and its filiation is fpeedily 
coagulated by the acids, which feparate a fat fubffance from it, 
infolublein water. The matter thus feparated by the acids, 
collets very (lowly j its colour is yellowi(h. The acids, as 
will .be feeft lower, retain a great quantity of it in folution, 
which,gives them a reddifli brown colour. By evaporation. It yields faka 
the great eft part of this fubftance, diflblved by the acjds, i s lTme wTd^otalJj - 
Hepofited in the form of a black, bitumen, and falts are obtained 
with bafeof potafli and of lime. The greafy matter is fo ad¬ 
herent to theft; falls that they cannot be obtained in a Rate of 
purity and whilenefs, until after fevera! calcinations and rota¬ 
tions. 


At the fame time that the acids precipitate this fat mailer, Acetous *ci I, 
they drive off a certain quantity of acetous acid, very dif- acid. 0 "" 1 * * 
tinguilhable by its odour. Concentrated fulphuricacid black¬ 
ens the iufpifiated yolk, and difengages feme vapours of mu¬ 
riatic acid. . 

2d. Lime-water renders, the folution of the yolk turbid and Lime-water, 
milky, but it does not forma coagulum in it a? in a folution of 
common foap. ’ 

3d< Cau(lie alkalis or, quicklime do not demonftrate the Cauftic alkalis „ 
prefence of ammonia., quick-lime. 

4th. Nitrate of filver produces a yellow precipitate in it, Nitrate offilver. 
which nttachesjlfeif to the fides of the vefTel, like a fat fub- 
Jtanct. Great part of this precipitate isdiflbJved in nitric acid. 

‘ Tfte pert* of. tire yoik whjcb is infoluble in alcohol has ftill a The irfiduhte 
fait taftei feu lefs difiin# than the part which is foluble in this part 1S jI 3 
re-agent. After having been Urns treated with alcohol, it does l« net entirely 
not entirely re-diflblve in water; there remains a glutinous 

* "■< matter, treated with 

' - * alcohol. 


» 1 


4 



$2 Off THE VOLK OF WOOL: . ", _ 

t, matter, ofa grey'cplour, with whichtfeea<^ck|)^o4ttcea pref()r 

brifk effefveibpnce, which rfiows tbejMrefenbeof an klkaliiie 
Contains nn »i* carbonate* IPhe portion which retains its ibliCIlili-ty <& wafer 
kalmcoarbonitfn^j^^^^^ a colour and a*faline tafle to tits-fluid; 

its folutioryjb not diflu rbedby the acids, as it was before Having 
bisen treated by alcohol. Cauflic alkalis donobdifengaga any 
A&ion of re- ammonia; the muriate of barites forms a very abundaptdepo- 
agents. fiiion in it, the grealefl part of which is folbble in Water; tire 

nitrate of filvcr alfo occafionsa precipitate in it, Which diffblyes 
partly in nitric acid. Alcohol precipitates this matterin'the 
form of a mucilage, which is depofited quickly* '* 

Nitrate of iron being mixed with ■ the folution of this fub- 
ftanco, formed a brown precipitate in it, and at the end, of 
fome days, the liquor furnithed a pretty large 'quantity of ni¬ 
trate of potafh. 

The yplk being decompofed by dilute fulphuric acid, and 
the liquor filtered, it blackened by evaporation, exhaled va¬ 
pours of fulphuric acid* and became carbonaceous, as tfie con-' 
ccntration of the fulphuric acid took place. The refidue being 
afterwards wafhed with water, and the folution fuitably eva¬ 
porated, yielded cryIlaIs of neutral fulpliatc of potafh,-but a 
good deal remained in the folution on account of the fiiper- 
abundont acid which brought it to the flale of an aciduious 
fait: by a longer evaporation, this fall cryflalhzes in needles 
and plates of a pearly white. 

Yield? fiilplwtc During the courfeof thefe fuccefiive evaporations^ another 
Bhurieadd* Ul * fp eci,e8 fait was offered, in the form of .flattened needles, of 
a fattiny white, and without any jVnfiblc taffe. - 

This fait examined with care, appeared to me- to be only ful- 
phate of lime; it however differed from it in ferae refpe&s• 

: for example, it smelts much more readily by the flame'Of the 
blow-pipe intoa jjlobulc, tranfparent while it is in fufion* and 
which becomes opaque by contracting: it is alfo much more 
folublc in water, and neverlheiefs does not contain the acid in 
excefs; as I have falisfied myfelf. Its folution in wtfteri pre¬ 
cipitates muriate of-barites and oxafate of ammd&ia abuo^kbuy': 
one of thefe precipitates is fiilph&te of barites, ai\d tbe ^her 
bxalatc of 4imc. ^either lime*water nor ammonia diftufb its 
folution. It appeal therefore,that fh|sfait is a ibddificatibn of 
fulpliatc of lime, which is probably produced by the proportion 
of its'elements; It may alfo be polfible that this fait <W1 con- 

3 , * . . . tarns 
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’ tains forae pOTtions of fat matter, which, by dccompofing the 
fulphaie of lime, and forcing alittle fulpburet would facilitate 
the fufion.: I regret m^fOt having had a fufficient quantity of 
this fait," to examine itsf fqperliesmore minutely. 

The yolk diilbfved in .Water,*-filtered, and infpiflated, having Acetic add} 
been diftilled with dilute fulphuric acid, furniflied a liquor in • i 
which I eafxly recognized acetic acid, by its odour, its tafte, 
apfd the properties of the falls which it formed with different 
. bafes f particulhHy with lime and pdtafh. 

Thus the y<$k contains acetic acid, which without doubt is 
; combined with part of the potafb. ' • f - 

I^Hjfcoritains muriate Qf potafh, for, with the folution of and muriatic, 
finjP^forms an abundant precipitate, which is not entirely acid " 
fallible in .nitric acid; and," by diftillation with fulphuric acid, 
it gives fenfible indications of muriatic acid, which is mixed 
with the acetic acid. 

The yqlk evaporated to drynefs, and ftrbngly heated in a 
^filver crucible, fwells, chars, and'exhales fetid ammoniacal 
vapours; afterwards oily fumes arife which take fire, and 
when the grealefl part of the oil is diffipated, it reddens, and 
enters info quiet fufion. If, at this moment, it be poured on. a 
marble, it yields a fubftance which contrails by coolingl of a 
greyifh colour, and a very can die alkaline tafte: if this fub- 
flarice be afterwards fiiflblved in water, there only remains an 
infinitely finall quantity of carbonaceous matter, and, by eva¬ 
poration, the liquor yields a true potafh llightly carbonated. 

It refults from tbefe experiments that the oil or greafe, Recapitulation 
whofe prefence in the yolk has been demonftrated by means 
of the acidsi is combined in it with potafh, in the ftate of a true 
animal foap; that, befides, there is a-portion of carbonate of 
potafh in excels; fince the acids produce a pretty brifk frothy 
efferyefcence in the concentrated folution of the yolk. In ad- 
dition ( io lhe fubftances which I have juft mentioned, the yolk 
contains a certain quantity of animal matter; for, by diftilla- 
tion, it gives very fenfible traces of ammoniac, and an oil 
whofe fetid odour^refeinbles thofe furniflied by animal matters. 

The yolk is therefore formed. I/if, Of a foap with a bafe of 
potafe, which makes the grealefl part; 2d; Of a fmall quan¬ 
tity of Carbonate of potafh; 3d,, Of a perceptible quantity of 
acetate of potafh; 4 th, Of lime,; Whofe. Hate of combination 

I am 
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accidental. 


Ate thtythe 
produflsof cu¬ 
taneous tranfpi- 
ration ? 
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I am unacquainted with; 5th, Of ah afloat of ihuriate of. pot¬ 
ato; 6th, finally, Of an animal matter;^Wl«p& ! ri;,aUribute 
the peculiar odour of the yolk. • V *’*■- 
I am. of opinion that all fhefe, meters are efiential to the 
nature of the yolk, and are no% found in it by accident ; for I l 
‘have conftantly found them in a great number of famples, as 
well of Spanito wool as of French. ' < > ^ 

I do not here fpeak of the other matters, infolublVihwater, , 
'..which are alfo met with in wool, fuch as the carbofiale of < 
lime, fand, and filth of every fort, thefe being evidentlyacci- 
dental. . * '~ H ‘ • - ?i" '' * 

It remained now to enquire if all" the matters in'ifoe'kvolk 


ftrewott 


were the product of cutaneous tranfpiratiph, accumula 
thickened in the wool, or If they Were taken up in the folds 
and other places in which the ,toeef> lie. It» very certaih 
' that all tbe elements fit for the formation of the matters con¬ 

tained in the yolk, are found in the exerementsof tbdEoiam- 
' mats, and in the vegetables which ferve them for litter* Ne4|:<. 

verthelefs, I could not believe that all of it was the etfeiS ofL 
dung; on the contrary, I am of opinion that the hujnour of 
the tranfpiration is the principal fburce of it. ' 

The analyfis of the dung offers nothing certain in this refpeFt, 

1 becaufe the matters found in it may have been depofited there 

by the toeep themfelves. . v 

In what Rate are But admitting that the principles of the yolk arife from the 
the tkb ^ c “ t ? neous transpiration, which is very probable, are thefe 
matters emitted by the body of the animal in this tiate, and do 
they not experience feme change while they remain in the 
wool ? This is a queftion on which if is difficult decide po- 
. ! fitively; we can only prefume that changesate prbduced in 
, { It, a£ in all very complex fubftances deprived of motip%, of 
which, in the prefect cafe, we neither know the caufe nor the ; 

- i *, V. v «V 

manner. -■ « ‘ vf/*' v "V : ? 

Wafliing the The yolk, as we have feen above, 

«voot iv running i u jjj e j n wafer and alcohol, it would feero 

enough to cteaaie can be done for fcOWcring the m 
,u uing water. But I fhOuld bbferve that 

tity of fat matter in the wool, which is 
with the alkali; add which, remaining at 
keeps ft a little glutinous (foijtuxj; notwtthfiandlng 
careful watoing. ^ *' **,’* 
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But if thft4pc) be jftitiiriobttckets, and only as math water 
as witl^noi^av^t,,ponied in, it be Suffered to remain 

fomel^ in t&a Wh, U fcoors much beit$t!p 

' andbecomes much whit^r aftprwards, by^walhing in running 
Water. ■■:/,/ • ;*rH\£ >>\ : . •• 

T% fcourers have a cuflom of macerating the wool in pu« Putrid arias 
treftedorine, and.U is generally believed-that it is the ammo- - 

nia which is developed that effects the fcouring; btk I have i ng . 
fame reafbn to think that this alkali is of no value. This effeft 

} * „ T •’ » ,K , ' 'i, , s 

is r^thef owing to the yolk itfeifi or to feme otherjprinciple of 
the urine/ to t^e btee, for-example. The following are the 
grounds of myepimon in this refpeft; I put wool wafhed in 
running water, into a mixture of fa! ammonia and common pot- 
aflt j the mixture had a ttr.ong fmeU of ammonia, and never- 1 

th clefs? the woof Was in no refpeft cleanfed, becaufe this alkali 
doesopt form/or at leaft with great difficulty, a faponaceous 
combination with the greafy matter of wool. , From thefe ob- 
feryattohs, therefore, I believe putrid urine to be nearly ufe- 
lefs in the fcouring of wool, at lead as far as refpe&s Us am- 
" TOOTi -l. 

Though the utility of putrified urine be in feme degree doubt- Fieft urine 
ful, it is, on the contrary, very certain that frelli uiine would be 
greatly injurious to the propufcd objedl, for the loap contained 
in the yolk would inconteftibly experience a decompetition by 
the acid of the urine, which would precipitate the greafe on 
the wool. , 

i fufpect lliat Cite Fame effect would take place frpm walking As would water 
the. wool in water containing earthy falts, which are known 
to decpmpofe alkaline foaps. For which reafon it is always y * ? 

* prudent to empfey the pureft water which can be procured 
tor this purpofe. 

'< Tbis is not the cafe with foap-fuds, which accomplifli the Soap-fud* rite 
fcootjhg of wool perfectly, at the fame time giving it more “ ft mcaftnumu 
whit ends, F, therefore, after having walked the wyol in , j 

running,Water‘$d.itlofes no more, it be faffered to macerate 
for a fow ifc'Uts «n only one twentieth of its weight of foap dif^- 
"foUted lbi a; /afBcieB!t quantity «fwarm water, fquecafeg it 
'^ften, it be entirely purged of the fmafl portion of greafe i 

wbfch jftiCgdboted to if, and will theft, f foft imfs and 1 

degree which itcopld not latv.eifhswi without this \ 

-operation.' .; - ■ ' 1 

. k ', ■ The 
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cife* in action 
on the unctJis- 
tiiited greafe. 
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The yolk itfelf, when a little concentrated, aj|i have already 
mention*^ hasan efficacious aSioti'w^C^^ibn' of greafe, 
which jrt not in a Iaponaceaus (late ; mr X bavoidaiiffthal, in 
putting, to the wool only the quantity ofvfrat^jf rteceffary to 
cover »t> *t fcoufs better, particularly with a Settle beat,. 
Danger of cont5- than wljKJOit is waflied in running water. Put I alfo found 
nuing its itlion w ) len wool has remained too long incite ownVyd&# it 

ufmg ftiong \fwells, fplits, and lofes its ftrength : this effect alfe takespmce 

foap Ldi. with foap-fuels which are too firong. , 1 ^ 

( Since the Solution of the yolk occafions this fwellipgaftd fplit- 
■iing of the*wool, is iUnot poffible that this accident may .hap¬ 
pen on the (beep's back, particularly in hot/ tpoift f^afoiis, 
or when they are (hut up infolds in which thefHter is not often \ 
The acrimony of enough renewed? Nor would it be impoffible that theacri- 
die yo^k pro- ^ ^jony of the yolk (hould occafion ah irritation in their Ikins,. 
the living ani- and, by that means, be the cauCe of.fome of the difofders to 
mat. which this organ is liable in thefe animals, which muft princi* 

pally happen in hot and damp weather: fortunately, ip thefe 
fcafons, they are from time to time expofed to rains.which 
walli them, and carry off at lead a portion of this matter. On 
Waiting mom- this fubjed I cordially agree with thofe who think that wa(h- 
n»ended. jug Hieep in hot and dry weather, would be ufeful to their 
health and the quality of their wool. 

Lofc of weight The lo(s experienced by fcouring wool is very variable; 
iy fcounng, t j ie greateft J m et with was 45 per cent, and the lead 3$ ; it 
it is true, thofe which I wathed were very dry. This lofs is 
not wholly owing to the yolk; the humidity, (he earth, and 
the filth of every fpecies* alfo contribpte to it. 

Bkaching&f ■ / I have made fouie attempts 'to bleach (coined wool, but 1 
feouxed wcsoU , conferfs that they have not been carried fo far a$ they ought to 
/have been. I have remarked, generally, that tbofe which 
had been wallied with foap-fuds whitened better, by-every 
method,' than thole which had not. Sulphureous acid diftolved 
in water Whitened it pretty well, hit it did not deftroy the 
yellow colour which the wool, growing in the groin ahd uiider 
. . the (ore-legs of (he (heep, bad contrasted. > !« liquid fuiphu- 
reous acid the. wool acquire* the property of crackling between. 
the fingers like firuaftoned (ilk, and, at the fame tttnv I'pott* Ji 
. tra^s a very powerful hsdid finell,. yvhich is not diffipated in a 
„ 1 -dong time; ■ fy '* ||* 
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. Go$tg$£a : pstter frdnt Mr. Cuth.bertson to Dr. Pearson, 

V-f, important and. curious 'diJHnguiJhing Pro- * 

Galvanic and Electric Fluids. Communicated 

: 'L'SO r W. ' 

» \ , 

' To Dr. PEARSON; 

' PtEAR Sir, . 

r * ’ > ' 4 

I \ ’ \ * " » 

THINK it right to inform yon, that yefterday evening I Galvanic delta* 
.refumed the experiments with the,galvanic batteries; the re-* rat ““** 
fultwae—- 

1. Charcoal was deflagrated and ignited for about one inch 
V.P length. ./V.V ; 

2. Icon wire ipch "diameter, was melted into a ball 4z 
inch diameter. 

, 3. FlatieR-wire T £ 9 inch diameter, was melted into a ball 
T y inch diameter. . - 

4. Rtafs wire ^ inch diameter, $ inch in length was ig¬ 
nited. i 

5. Dfifio ^ inch diameteT, was red-hot at the extremity. 

4. trm styine yftfjnch diameter, was red-hot for 16 inches 

. , \ K’(! V.", 'V>. > - * > 


!,/*' <**&'•#* 
i\ ‘<>^4 .< - f 
• “ ,V*SCw*. * 


7. ;D3tto !2 inches, -deflagrated and melted into a ball, 
iriches. in length, were deflagrated. . 

Inches in length, were ignited. 

.3Wtreats, each trough containing SO pair of plates fix 
inches hpiare, were ufed for the firft fovea experiments, and 
one of thefe troughs only for the two laft experiments. 

Vo£, VIII.v**JvjfE, 1804. H The 
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, Pofand-Strect, Soho, 
v ' A^rcA 27, 1804. 


Your very humble fervant, ; ' 

JOHN CpTHBJE&TSbN, 

- ' * S , 1 ‘ . V s’ 

' V ^,«S-.; 's', , 
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Letter ,/Jw» a Correjpondent, containing m ^JvrttiUion iif t&r 
Jpontaneous Inflammation qf' Paper in NtiHc Acid Gas. - 

' ■ t 's S 

To Mr. NICHOLSON, , . ■ \ I - 

Dear Sir, London, Mm 22, J804. 

’ * _____ _ * k ' < • «_, * ' 

in mtrous^T** TTHAT feveral different inflammable bodies, while in a date 
us gas. 0 f yjfl arnraa ^ on or 0 f ignition, burn with an enlarged flame, 
and continue ignited when immerfed in nitric acid gas,, is, £ 
fuppofe, commonly known ; but that paper .itfelf would fake 
fire and flame moil beautifully in this gas, and at, not a’ very 
elevated temperature, has not, that 1 recoiled, been already 
obferved. By the following accidental circum fiance this phe- 
’ nomenon was feen this morning in the pgbltp iefture-room, > 
while reading on the fubjeft of nitrous add/" In putting to¬ 
gether, the different parts of the WoIfeVapparstus, having- 
ready only a bent tube much fmaller than the lateral apescfure ; * 
of the globe condenfing receiver, I filled up that apdtuie^ 
partly with a piece of writhig paper whi^i proje^^tothe . 
receiver, and partly with almond pafte.' aft^ dhe'Actd^' 

had begun to diffifc and wjttle the apparatus 'was;fi^J;'%|t^'’’,‘ •; 

; - v • -v - ?> \v,a1 ;-‘,c 

* It is not (aid whether the two troughs were u&d -■ dfthrter&ll jr $ 

or longitudinally. -.fiWbreaf:‘jars' may be confident 
ways combined in the former mode. This fubjeft feeme 
eomparifon with tbe:fa£fcj» given in Nfr.,WttkinfonV letter W our 
Journal, Voi. VllipV the communication came mo late 

fi« am to offer ariy remark supon Itar ' A ./ •,; ’ ' ‘‘ , , g, 

’ 4 ,, ■ reddiffi 
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reddilh coloured nitrous acid gas, t was furprized htf the 
barfling forth of flame float the paper, which was confumed 
by it in lefs than a minute, without cracking, as I expe&ed, 
the receiver. I think it sunneceflary to make any comments, 
or give the rationale of this 

Always your’s faithfully, 

AMICUS. 


sin. 


Defeription of a Jib on a new Conftru&ion; by Mr. J. Bn amah* 
fygineer, Communicated by the Inventor. 

Jibs of the ufual conftrudlion turn on two folid gudgeons. Defcription of * 

The rope by which the goods are raifed, paffes over the 

upper gudgeon, and is confined between two fmall vertical 

rollers, in order that it may conftantly lead fair with the pulley 

or (heave at the extremity of the jib. According to tins con- 

ftmdion, whenever the crane turns round its axis, the rope is 

bended lo as to form an angle more or lefs acute, which caufes 

a great increafe of fridion, and pioduces a continual effort 

to bring the arm of the jtb into a parallel pofitton to (he inner 

part of the rope;. Thefe inconveniences may appear to be 

trifling on paper, but in aftual practice they are of no fmall 

importance, for theymecefikriiy imply a much greater exertion 

of power in railing goods, and the application of a conftant 

force to keep the jib m the pofttion that may be requifite; 

while the partial ftrefs which is exerted on only a few ft rands 

of the rope, when hooded into an acute angle, infallibly 

deftroyg it in a veryJhort tune. 

, Tbefimpde conftrudion exhibited in Plate V. obviates ail 
thefe defods; and at the fome time poflefles the vet) defirable 
pfopefjy of permitting the jib af What is termed a campftiut or 
landing wholly to devolve round its axis, and to land 
l^bdStf |£ a»y point of the circle deferibed by the arm of the 

’ ItWfiffg'jin perforating the axis or pillar of the crane, and 
in condn&rrfg' the rope through this perforation by means of 
an additional pully fixed on the top of the arm of the jib. 

H 2 The 
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Defctiption of a Thenature of the contrivance Cknnot fail to foe fufficientty 
J* «* • "f w .underftcwd by an infpeaion of the figures jtfce one of which 
construction. re p re fW, a jib attached to the Wall of a warehoufe, the other 

a catpfilaat or landing crane fixed # on the edge of the wharf. 
Each^of thefe jibs tarns on a perforated axis or pilhur. The 
« rope proceeds from the goods which are boifted, through a 
pally fixed as ufual at the extremity of the jib; it then paffes 
. . over another pully fixed at the oppofite extremity ot the jib. 

and is. by this pally conducted thrpugli the perforated axis 
or pillar to a third pulley; whence it is immediately direffed 
to the crane by which the weight is elevated. 

It is almoft unnecefiary to ftate that the lower axis is ufually 
fixed in an oil box, and that friftion rollers are applied to the 
, axis wherever the circumfiances may render it neceffaly. 

The importance of this improvement, in an article of foch 
extenfive ufe, mu ft be evident even to thofe who are the leail 
acquainted with the futjjeft.. Mechanics who are aware that 
fimplicity of conftrufiton and certainty of cffbfl are among 
the moil valuable characters to be fought in engines, will 
moil probably obferve this crane with pleasurej and the ad¬ 
vantages to the community at }arge muft be meafuied by the 
convenience and faving of labour it is calculated to afford. 
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A Memoir concerning the Fa/cmating Faculty "which has been • 
cribcd to ike Rattle-Snake t and other American Sapents. 
Benjamin Smith Barton. M * D. From the Amnf 
Tranjh&ions , Vol. IV. * 

(Concluded from Pape 6%) • 

Other fnake* SECONDLY. It is a faft well known in this country, that 

(particularly the the rattlc-frtake is not the only kind of for pent (hat is faid to 
whfchhTn't he endued with the faculty of fafeinating birds, ftguiffCfc. and 
other animals. - As far as my inquiries have extended, ft does 
not appear to me that, in general, the rattle-feake is thought 
to have fo large a portion of this faculty as fome other fpecies 
of feipents. Of this, at leaft, I am certain, that perfons re¬ 
fining in our country-fituations tell us many wonderful tales of 
the bewitching eyes of the black-frakp, the coluber conftri£ior 

of 


poifonous) are 
tiid toeh*m» 



ASCEIBED TO THE RATTLESNAKE. 


* of Linnaeus* as (hey do of theboiquira, or rattle-fnake. Np' v 
let it bo fuppofed, for a minute, that the poifon of this latter ' 
ferpent, when thrown into the body of a bird, a fquirrel, &c. 
is capable of producing, jp tbefe animals, thofe pitnjjis cries, - • 

thofe lingular movements, thofe tremulous tears, which are 
O^ipned by Kahn, by de k Cdp£de, and% Other writers,— 
in what manner .are we to account (or the Gmilar cries, move* 

, nients, and fears, in thofe birds which are frequently feen 
Under the fafciqating influence of the black-fnake ? For we 
Americans all know, that the bite of the blaek-lnake is perfectly * 
innoxious. Tins, indeed, is alfo the dtfe with the greater 
number of the fpecies»of ferpents that have, hilheito, been 
djfcovered in the extendve country of the United States. 

Andf yOt almoft every, fpecies of ferpents is ,‘fuppofed to be 
endued with the powdr of fafeinating fuch* animals as it oc- 
ojt* jjbnally devours. 

\ Fhefe fa&s, and this mode of reafoning, certainly involve, and confrqumtly 
, in fome disunity, Mr. de la Cepdde, and thofe writers who o^ P o fonou(°in» 
efpoufe bis opinion, which I have examined, under the firfi fli-rnee is ua- 
head of my objections. An attempt is made to account for foundtd * 
the imaginary fafeinating faculty of the fei pent from the power¬ 
ful influence of a fublde poifon. But, upon inquiry, it is 
found, that the poWer of bewitching different animals is not 
an evolutive gift of thofe lerpents which natuie has provided 
with envenomed fangs: it is a gift which as extentively be¬ 
longs 10 that more numerous tribe of our ferpents, whofe bite 
is innocent, and whofe creeping motion is their only poifon*. 
ft ' • Thefe 

™ * if there is any impropiiety in this mode of expreffion, the im¬ 

propriety has its fource in my feelings, with relpeft to the ferpents. 

Perhaps* no man expeiirnces the foice and the miferies of this pre¬ 
judice In a greater degree than I do. It is the only prejudice which, 

X think* 1 have not ftrength to fubdue. As the natual hiftory of 
the Serpents if a very curious and intending part of the fcience of 
xookgy } a St th*TJ«iXed-States afford an ample opportunity for the 
foitber impmvefnent of the hiftoiy of thefe animals, and as I have, 

11 far a llpig/tape,‘been anxious to devote a portion of my Idifure , 
tosfit jnveftigation of theix phyliology, in particular, I cannot 
liut exceedingly iegret my weaknefs and timidity, in this refpeft. 

I had meditated a feries of experiments upon the refpiration, the 
digeftion, and the generation of the feipents of Pcnnfylvama. But, 

J want the fortitude which it is ueceffary to pojTefs in entering on 

the 
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1M cbfe&tons will, I an) 4 >er&aded, be fufficient to 
convince every unprejudiced reader, (hat'the fyftem of ex¬ 
planation otfered by Mr, de U Cdpdde it Unfounded in fa&sj 
end, cofirfequenlly, that (he problem ftdl remains to be folved, 
in anoway. * 

PiofeflfcrKta. Among the number of ingenious men who have amufed 
Se”afti themfelves With (peculations on (he fubjeft of this memoir, 
atenbesit to 4 and who, rejecting the commonly received notion ,of the 
moral caufe, exiflence of a fafeinating power in th«i rattle-fnahe, have 
attempted to explain the phenomenon upon other principles, 
it is with pleafure I recognize the refpe&dble Profeifor B!u- 
menbacb, of Gottingen. This gentleman, in a late publica¬ 
tion, fpeaking of the rattlesnake, makes a fetd remarks on 
the fafeinating faculty which has been’steribed to this reptile. 

. Thefe remarks I (hall tranflate at length. 

** That fquirrels, fmall birds, &c.” fays be, “ Voluntarily fall 

from trees into the jaws of the mtle-fnake, lying Under them, ts 

certainly founded in fa fits: nor is this much to be wondered 

at, as fimilar phenomena have been obferved in other fpecics 

Toads, hawks, c f ferpents, and even in toads bawks, and in cats, all of 
tec. are bid to , . . „ 

have the power winch, to appearance, can under particular circumltances, 

of fafeinating by entice other fmall animals, by mete ftedfelt looks. Here the 

1 * rattles of this fnake (the rattle-fnuke) are of peculiar fervicc; 

for their hiding noife caufcs the iquirrels, whether impelled 

by a kind of curiofity, mifunderflanding, or dioadfu) tear, to 

follow if, as it would feem, of their own accord. At lead,” 

continues Mr. Blumenbach, « 1 know from well-mfoimed 

eye witnefles, that it is one of the common practices among 

the younger ravages to hide themfelves in the woods, and by 

counterfeiting tbe biffing of the rattlesnake to allure and 

catch tbe fquirrels/ 1 #. 

tbe talk. In dead of flowjy and cautioufly differing and extmmthg 
tlidr ftrudhue and their functions, with that attention which the 
fubjeft merits, I* am more difpoftd, at prefent, to obey she m- 
}undiion of the Mantuan poet, in the following brioqful lines'* 

. . . - -Cape fax a mams * cape robora, paftqr, 

TollCntemque ramas et fibifa colla tumentem' •* 
Dijice: jaroque fuga tumklum caput abdidit alte. 

Cum medii nexus, exftremaeque agmina eaudse 
* Solvuntur, tardofque trahit finus ultimue orbes, 

GsorO. Lib. iii. 420—424. 

* fiandbuch der Naturgefchichte, P, 253, Goettingen * 1721. 

* * 1 do 
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I do not intend to take up mud time in examining the fore¬ 
going explanation. I fhall offer my objections to it, in as 
concife a manner as 1 can. 

Firft. The faculty oS fefcrnating is by no means pecu- Examination of 
liar to the rattle-fnake, but is attributed as ext entirely to the 
biack-fnake, and other ferpents, which are not furnifhed with which are c6n- 
the crepitaculiim, or fet of bells *, by which this ferpent is tefted * 
fuppofed to be enabled to ring for its prey, when it wants it. 

Secondly. Some perfons, who have feen the rattle.fnake 
in the fuppofed fid of charming, allure me that the icptilc did 
not (hake its rattles, but kept them frill. It is true, that 
'Mr. Vofroaer’s rattle-fnake, already mentioned, continually 
fhopk Us rattles. * 

Thirdly. With regard to the practice of the young ravages, Fadls andob. 
fpoken of by Mr. Blumenbach, 1 know nothing. I have in- *he" 
quired of IndTa^, and of perfons who have rcfided for a powur ot fafci- 
confiderable time, among the Indians, and they appear to be ” ^“^ a rtfacd 
as ignorant of the circumfrance as I am myfelf. Lain in¬ 
clined to think that Mr. Blumenbach has been impofcd upon: 
dr, per dps, the following tircumfiance may have given rife 
,to the ftory. The young Indians put arrows, acrofs, in their 
months, and by the quivering motion of their lips upon (he 
arrows, imitate the noife of young birds, thus bringing the 
old ones fo near to them, (hat they can be readily (hot at. In 
like manner,* the Lanins Excubitor, f or great (hrike, biding 
itlelf in a thicket, and imitating the cry of a young bird, often 
Succeeds in feizing the old ones, which have been lolicited, 
by the counterfeited noife, to the affiftance of their young. 

Ever fince I have been accullomed to contemplate (he 
pbjeCls of nature with a degree of minute attention, I have 
eonfidered the whole frory of the enchanting faculty of the 
raltie-fnake, and of other ferpents, as defritute of a folic! 

, foundation. 1 have attentively liftened to many ftories, which 
have been related to me as proofs of the doCtrine, by men 
whofe veracity I could not fufpeCt. But there is a flubborn 
incredulity often attached to certain minds. In me il was 
\ ftrang. The mere force of argument never compelled me to 
believe. I always fufpeCled, that there was feme deficiency 
in the extent of obfervation, and the refult of not a little 
attention to the fubjeCi has taught me, that there is but one 

« A 

* Serpent a fonnette is the French name for the rattle-fnake. 

• wonder ’ 
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ing my inquiries, iofco^' ifit* curious fdbjeffc, I 
buld be proper, and even necefl&ry, prevfoufly 


a decided opinion, tft ftfcerteift jE^owf&law-. 
^leg pbibisj/ne. firfl s what fpecies of birds ariss mpft frequently 
l^l&rved to be enchanted by the ferpentsiand, fecondty, at 
what feafoo of the year has any particular fpecies been moft 
qommonly ^een under, this wonderful ihflueni^Ml was ut- • 
gilded to befjfeee that the fetation of tbeie two qtteftions would' 
ierve as a clue to the inveftigation of wlrat has been long con^ 
fidered as one of the teoft,myfterious operations -fpjSatttrq* -,I 
am perfuaded that I have not been afifiaken. Poffibly, the 
credulous may not think as I do. * J y K:, 

It is a curious circumftance in the hfftory of birds f that 
almoft every fpecies, in the fame country at, has #n, 
almoft uniform and determinate method of burling neft,. 
whether we confide? the form of the neft, the materials, of 
which it is conflru&ed, or the place in, which it infixed*. 
Some obfervations on this fubjefl are neceflarily contieiEted 
with the point under inveftigation, in this memoir j—indeed, 
they are involved ih the quefiion concerning the fpecies of 
birds which have moft generally been obferved to be enchanted 
by the rattle-fnake, &c. ' -V 

' . Some birds build their nefts on the fpmtnits of the hjftieft 
trees; others fufpend them, in a pendulous manner,, ait the 
extremity of a branch, or even on a Ieaff, whitft others build 
\ y them, 

. • I do* not mean, by this observation, to aflert, that birds ftre 
neceflarily impelled to eonftrufi their nefts of the tame materials, 
of to place them in the fame fixations; yet fiichisthe Jan$agft«if 
feme writers On natural hiftofy, aiid oil morals, who talk of the 
** determinate inftinft" of animals, and who think it k 
that “ animals of the fame Species Sioufd anywhere di|<er ; *v 
groufe in America, we are told, perch upon trees . 

rows in the ground; and .we. have, in theft inftcftOei^vrft]fie$ent 
reafon to deny that thftlpecies of either is the flush a• 

like denomination, with which we are acquainted, ih 'Entmpei 1 ” 
Thefe are ike words of the celebrated author, See Dr. A. 
fon’s Principles of Morel and Pdbtical Science, voL i. p. 59 &.$q. 
quarto edition. . iff 

f See' a very interefting account of the Motacilla futoria, or 
•., . * - Taylor- 
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«nottj£ toItost ahd’ i» oh -' r * 

• *fdecayed, ait&bther ' 

With the. ground* UijV^jE^fr *gg*» and Etching them, in pown- offrfci- 
the cavity of a ftone, an^xcavition from the earthi'among > 

the graft of fields and meadows, or in field* of wheat, rye, 
and other'grains n Thant, to confine myfelf to our o^vn country, ( 
the eagle, the . vulture, the hawk, and other birds of this 
extenfive family, make choice of the loftieft oaks, and, other ’ 
trees of oor foreik j the baltimore-mdole *, commonly called, 
in PennfylVanisQ 'tiS'fc hanging bird, fufpends, a beautiful neft 
’ to the extremityof a branch of the Liriodepdron f, or fome 
other tree; 'the migrating Lhrufh|, called robin, is. content 
with the lower branches ; the red thruili §, the cat-bird (j, the . 
red-wfihged oriole, called the fwamp-black-bird H, and many 
others build in the low butties; the wood-peckers**, the . 
blue mofacillaf blue-bird) ff, the lorchepot i.$, and others, 
build in/the hollows of trees, the chattering plover §§, and the, 
whipp.OOT-*wih ||f}» take advantage of a hollow place in the ’ 
ground, or in ■ a ftone, which the great lark the martti- 
‘■wi'en^**, &e. place tbeimefls in the'grafs; aijd, laftiy, the. 
partridge fff builds in the corn-fields. 

> Ofdtl thefe birds, and of a great many,others, thofe which 
bntld'their, nefts upon the" ground, on the lower branches of 
trees, and on low butties {efpecially on the tides of rivers, 
creeks* and other, waters, that are frequented by different 
kinds of -ferpents), havp moft frequently been obferved to be 
under the enchanting faculty of the rattle-fnake, &‘c, Indeed, 
the bewitching Tpirit of ihefe ferpents feems lo be almoft 
entirely limited to thefe kinds of birds. * Hence, we fo fre- 
qhentl.y hear lales ef the fafcinatfcn of our* cat-bird, which 
, toilds tta nefe in the low butties, on the fides of creeks, and 

: ©therwaiers, the mod ufual haunts of the, Black-fnake, and 

V.y:. 1 :'•.**• a. ■ ' 

•'Tiylet^ifd^, by ray learned friend ,Mr. Pennant, in his Indian . 

& 45 . 

’dF4Efeiwrt».lSiSifi»flre> . ■ fLiriodendron tulipifera. 

$ Turdus rufus. - 
Or ini us phaeniceut, 
fd 1 MotacUla Sialis,- 
Charadrins vocifertis. 
fl'ff Ataadamagna. 
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othef fe^peatf. Hence, too, upon opening the ftomachs of 
feme of our ferpenti, if we often find {$uu titty contain birds, 
it is ftlmofl entire!)' tbofe birds which build in the manner 1 
have ju$ mentioned, 1 • 

This fed! I had, long remarked. It bad made fame im- 
pieflidn upon my mind before I had turned my attention to 
the fubjed of this memoir. Irately, when I came to take a 
fiew of the fubjed, the fad appealed tome to be of fome 
confequence. I {hall now avail myfelf of it, • 

The rattlofnake feldom, if ever, climbs up ‘trees*. He 

a 

* Some rdpedable writers affert, that the lattle-fn'ikj does climb 
trees, and that it docs it with eafe. Mr. dc la Cepede is of this 
opinion. After telling us that this reptile lives upon worms, frogs, 
and haics, this natuialift piocteds: “ il fait auffi fa pi die d’oiftawc 
& d’ecureuiU \ car i) monte avee facility Cut ies arbres, & fy elancp 
avec vivacitf do hi an c he tn bianche, ainfi que fur lea pointes dea 
tochers qu’il habite, & cc n’eft que dans la plains qh’il court avee 
difficulty, & qu’il eft plus nise d’eviter fa pouifuite." Uijloire 
Naturelie dts Serpens . p. 400. At the conclufion of his nCcount of 
the boiquira, oi cir talus horndus, the eloquent author has run into 
the fame enor, in the following beautiful, though rathet poetical, 
apoftropht. M Tranquillcs habitans de nos conuees temp^tees, 
que nous fommesplus heureux, loin de ces plages ou la chpleur 
8c Thumidite iegnent aver tant de force! Nous ne vojons point un 
Serpent funefte mfe&cr I’eau au milieu de laquelle il nage aVec fa¬ 
cility ; lea arbrts d6nt il pat court les lameaux avec viteife j la terie 
dont il peuple les caveines; les bois lolitaues, ou tl exerce Jy tneme 
empiie que le tigre dans fes dcieits brulans, dont 1’obfcurite 
livre plus furenient fa pioie a fa moifure. Ne regrettons pas les 
beautys nature!les de ces ciiroats plus chauds que le Uotre, lean 
atbres plus touffus, leuts feuillages plus agi cables, leutV fleurs 
plus fuXves, plus belles: ces fleurs, cesfcttillages, ces arbres tyu/bent 
la demeui e dn Set pent a fonnette. ” Hifioire Naturelle Act $et$ens. 
p. 419 8c 420. 1 have been at fome pams to diftover whether the 
iattle*foake does climb up trees. The refult of my inquiries is 
that it does not. Although 1 have had opportuhitica of fteipg 
great numbers of lattle-fnakes in the weftein paiti of 3?enqfyitanla>. 
8tc. paiticolaiiy in the vicinity of the met Ohk^ t never 
of them except on the giound. The blaik-fnake I have oftenJfcen 
npon tiees. I ought not,' however, to conceal that in the ftymmir 
of the hit year, a Choktsh-Indian'told me, that the rattle-foake 
does climb tiees and bufhes, to # Jkutll height, fae fa id, that he 
bad once feen one of thele fhakes upon a reed, 1 am not vety 
• willing 
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is frequently, however, found about their roots, efpeciatfy Fafls »nd ob- 
in wet filualiorts. It is &td that this reptile is often feet), fj^Wng fh'” 
curled round a tree, d&rtfng tprrible glances at a fquirrel, p°** of fffci- 
wbich after fome time is ft) much influenced by thefe glances, 
or by forae fubtile emanation from the body of the ferpent, 
that the poor animal falls into the jaws of its enemy. This 
itary is, I believe,' deftilute of foundation, though it is related 
by the good Cotton Mather'*. The rattle-fnake is, indeed, 
fometimes feen at the root of a tree, upon the lower branches 
of which, at the height of a few feet frqra the ground, a bird 
or fquirrel has been feen exhibiting fymptoms of fear and 
diftrefs. Is this a matter of any wonder ? Nature has taught 
different animals what animals are their enemies; and al¬ 
though, as will be afterwards ihewn, the principal food of 
the rattle-fnake is the great frog, yet as he occafiorially devours 
birds and fquirrcls, to thefe animals he nmfl neceflarily be an 
objc& of fear. When the reptile, therefore, lies at the foot 
of a tree, the bird or the fquirtel will feel itfelf uneafy. That 
it will fometimes run towards the ferpent, then retire, and 
return again, I will not deny. But that it is irrefiftibly drawn 
into tfte jaws of the ferpent, I do deny: becaufe it is very 
frequently feen to drive the ferpent from its hold j bccaufe 
the bird or fquirrel often returns, in a few minutes, to their 


willing to deny this Indian's ftory s yet it is oppofed to every in¬ 
formation I have been able to piocure from peifons well acquainted 
with the teptile of which I am fpcaking. However, it is not im- 
ptifKblc that vvhere trees and buflies glow very dole together, the 
fnake mayylimb tfum to a very fmall height. Moft fpecies of fer- 
peots mpve in a fpiral manner: the rattle-fnake moves ftrait on; 
and diis is the reaion why he cannot climb trees. In the quotation 
which % have made from Mr. de la Cepede, another miftake is in¬ 
volved. lie fpeaks of the agility with which the rattle-fnake moves. 
This Ml not, however, merely the miftake of Mr. de ia Cepede. 
,Wiefind it in Pifo. Speaking of this reptile, our author fays: 
u In triviis junta ac deviis locis cernitur, tarn cduiter proreptans 
' «y tohtte vide^tur, idque velocius per loca faxofa, quamterreftria." 
' pi Indue ntriufqu* re natural et medica. p. 274. Now the truth is 
that the mtle-fha|ce is one of the moft ftuggilh of ail our ferpents. 
Linnaeus was well infoimed, when he afleited that Providence had 
given ** the Crotalus a very flow motion." fsee RejU8iom t See. 
quoted p. 84 of this memoir. 

* Pbilofopiucal Tran factions of the Royal Society, JNo. 339. 

habitations 
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F»&t*udot>- habitations, Sometimes the bird or (quirrel, in attempting to 
SSli°^u‘ ^ r * ve aW W ^fnake, approach too hear to tfo$r-enemy, end 
'paw of frfei- are bitten, or immediately devoured. * B«F, from what will 
Bationafcnbed afterwards be faid, it will appear tbafthefe in fiances are not 
10 comriuMi at is generally imagined. 

My inquiries concerning the feafon of the year, at which 
an^ particular fpecies of birds has been feen under the fafcinat- 
Ing power of a ferpent, afforded me ftillmore fatisfaftion. In 
almofi every infiance, I found that the fuppofed fafcinating 
faculty &t the ferpent was exerted upon the birds aMhfe 
particular feafon of their laying their eggs, of their hatching, 
or' of their rearing their young, ftill tender, and defencelef*. 

I now began to fufpecl, that the cries and fears of birds 
fuppofed to be fafcinated originated in an endeavour to protect 
their neft or young. My inquiries have convinced me that 
. this is the cafe. 

1 have .already obferved, that the ratlle-fnake does not 
climb up trees. But the black-fnake and fome otbei lpecies of 
the genus coluber do. When’impelled by hunger, and in¬ 
capable of fatisfying it by the rapture of animals on the ground, 
they begin to glide up trees or buihes, upon which a bird has 
its neft. The bird is not ignorant of the ferpettt’s objeft. She 
leaves her neft, whether it contains eggs or young ones, and 
endeavours to oppofe tbe reptile's progrefs. In duing this, 
file is actuated by the ftrength of her inftinCtive attachment 
to her eggs. Or of affection to her young, Her cry is ^me¬ 
lancholy, her motions are tremulous, She expofes herfelf to 
the moft imminent danger. Sometimes, fhe approaches fo 
, near the reptile that be ieizes her as his prey. , But this is far 
from being univerfally the cafe. Often, flie compels the 

ferpent to leave the tree, and then returns to her neft*. v 

* < 

• Horace, though 'he has not, like his contemporary, Virgil, 
given any great proofs of his knowledge in natural kiltary, appear^ ; 
to have known, full well, the anxiety of birds for this pirfervgtion 
of their young: * * V 

“ Ut ailidens impluraibus pull is avis , r t \ 

“ Serpent)um alJapfus timet.’* * 

Erox>. i. '* * 

The author of thefe two fine lines, bad he lived in America, 
the land of fascination, would, 1 am inclined to think, have dif- 
beheved, the whole fiory. They would have been a due to light 
and truth on this fubjeft. * 


i 


It 
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It is a well known fed# that among fome fpecie* of birds, Ifo®* *n4 ob * 

1 the female, at a certain period, is accuHomed to compel the 
young ones to leave thenefl; that, is, when the young have power of foci* 
acquired fo much ftrengtl? that they are no longer entitled 
all her care. But they Hill claim fome of her care. Their 
flights are awkward, and foon broken by fatigue. They fall 
to the ground, where they are frequently expofed to the 
attacks of the ferpent, which attempts to devour them. In 
this fltoation of affairs, the mother will place herlelf upon a 
bianch of a'tree, or bulli, in the vicinity of the ferpent. She 
will dqrt upon the ferpent, in older to prevent the deflrudlion 
of her young: but fear, the inftinft of felt-prefervation, will 
compel her to retire. She leaves the ferpent, however, but 
for a Hiort time, and then returns again. Oftentimes, Hie 
prevents the deflru&ion of her young, attacking the fnake, 
with her wing, her beak, or her claws. Should the reptile 
fucceed in capturing the young, the mother is expofed to lefs 
danger. For, whilfl engaged in fwallowing them, he has 
neither inclination nor power to feizc upon the old one. But 
the appetite of the ferpenl-tribe is great: the capacity of their 
Homachs is not lefs fo. The danger of the mother is at hand, 
when the young are devoured. The fnake feizes upon her : 
and this is the cataflrophe, which crowns the tale of faf- 
cination 1 

An attachment to our offspring is not peculiar to the human 
kind alone. It is an inflindt which pervades the univerfe of 
animals. It is a fpark of the divinity that adluates the 
greater number of living cxiftenceS. It <is a paifion which, 
in ray mind, at leafl, declares, in language moft emphatic, 
the eififlence, the fuperintendance, the benevolence, ofafirft 
great caufe, who regards with partial and parental*, if not 
with equal eyes the falling of a fparrow and the falling of an 
empire. 

, Among the greater number of die fpeties of bird®, the at¬ 
tachment of the parent to the young is remarkably firong. 

We have*daily inflances of this attachment among our domeflic 
birds, and 1 believe, it is flronger among thefe birds in their 
wild Hate: fdr’there are fome reafons for fufpeaing, that • 
this amiable inftindl is diminilhed and weakened by culture*. 

* This queftion will he examined in my memoirs upon the Gorge, 
or affedUcos, of animals. 

• The 
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power of fjfci- view, the attachment of the e>e«h»w>inl to her onsprmg. 

***** afertbed ghe eftm^ards her neft aprUlr^»^j^iail«ll l^entioci»* jfearfrf,: 

of l^inidious gljkie of the ferment. .She endeavours to prevent 

,; the d^ftrudion of her eggs or young, .by this enemy. When 


to fiukes. 


■helias focceeded in obtaining tbeiij, %e attacks him either 
yiploiie, or calls other birds to her affiftance. We ought not to 
be torprifed, thatfometimes flie falls a vifltirato her affe&ion. 
|?or it is a yyell known fadt, that tome fpewes of birds will, 
jfuffer themfelves to bp taken upon their nefts, rather than 
relinquito their young, or their eggs. ’* 7 

In the iludy of natural hiftory, I am always happy to djf- 
cover new inftances of the wifdom of providence, i and new . 
proofs of the ftrong afTefifctons of animals. And for tl»e dif-. 
covery of fuch inftances of wifdom,. and fttch proofs of affec¬ 
tion, the contemplation of nature Js an ample field. In the 
inftances now before us,, the ilrenglh Of the inftinAt of affec¬ 
tion in birds is illuftiated, in a ftrilcing point of viewj and I 
* cannot help observing, that I feel aft.bigh degree of pinafore 
in being able to do away, in .tome roeafure at leaftya pre¬ 
judice, not lefs extenfive than it is unfounded* by*, bearing 
my flender teftimony in : favour of the exifteneft and the 
powerful dominion ofsyfoneyolentprmdpfojn animals. 

The following, W^s. communicated, to me, tope time * 
tince, by opr prudent, $fr, Kiltenboufe. f. think it ftrjkingly 
, illuftrates and confirms the fyftem Which I have been endea- 
. vouring to eftabtifh. -I , relate it, therefore, with pleafure* 
and the more fo^ as I have no doubt, that lheaulHbftly of a 
cautious and enlightened philofopher will greatly canfoibute to 
, the deftfttotion of a fupertiitious tyffen which c^ra^es 
pagepfnatural hijSory. 4 ■■ 

Some years fince, this ingenidus gentleman wis 
fuppofe, from, toe peculiar mefemtooly j^of^a red- 
maize-tomf*, ; thet a fnake was # im 
\ and that the bbiwas 

v; ..place from,wbfoMie cry prcx^^; : ;w^;ba*«ii|ip^|^Pi 
( r , driving foe bir^Oway, . J$U0$g . 

* Commonly called, in Peirofylytola, foe Swamp-Jto«M»ird. 
It Is the Oriole ^nvctmf** •' '■ 
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mediately retained to tjb^^sne. Mr. JUttenbpuie no# T&*.*tA ob. 
went to the place where tho bird alighted, and, Jo HiS f redl 
aftonifhment, he found jt perched upon tbe back of a ^JS^'jpowet of fafci* 
black-fnake, which it was pecking with its beak. At this nation aferife^ 
very time, the ferpent was in the aft of fwallowing a young ^ ^ 
bird, and from the enlarged fine of the reptile's bellyit was 
evident, that it had already fwallowed two or three other 
young birds. After the fnakc was killed, the old bird flew 
away.'- n \r } '<: ‘ ’ . 

Mr. Ritteoboufe feys, that the try aftd jUSfons of this bird 
Iwd been preeifely fimiiar to thefe of a bird whichis (aid to 
be under the fafeinating influence of a ferpent ; and I doubt 
not that this very indance would, by many credulous perfons, 
have been adduced as a proof of the essence of fuch a 
faculty. But what can be more evident than the general ex¬ 
planation of this cafe? The maize-thief builds its neft in low 
bulhes, the bottopas of which are the ufual haunts of the black- 
fnake. The reptile found no difficulty in gliding up to the * 
neft,( from which, moft probably in theabfence of the mother, 
it had |aken the young ones. Of it bad feized the young 
ones, after they had been forced from the neft, by the mother. 

In either ^afe, the. mother bad come to prevent them from 
being devoured, . ' • ’ 

We are well acquainted.With the common food of the rattle¬ 
snake. ';|t is the great-frog* of our rivers, creeks, and other 
waters^.; The fna^e lies infidioufly in wait for his prey, at 
the water-edge. He employs no machinery of enchantment. 

He tru%te his cudnitig Rttdhis ftrength. > 

' A ve^y;iiogcsRioui + friend of mine, who has devoted con- 
hdM&l^attenticin to the natural, hiftory of the rattle-fpake, 
a^d wbph# differed rnsjoy of them, allures me, that he never 
tewbut ope fo Stance in which a .bird was found in the ftomach 
eftbiareptile, and this bird was the the wink, or ground- 
In aether inftance, he,law a. ground-fquirrel§ 
thefe, reptiles. In every other cafe, fo 
?©d retained enough of the form to be dif- 
theftumach was found to contain the.great-frog, 
mentioned. >: \ ■ ; * , 

W Rafta ac«lIato efXinnjeaf. f Timoffiy.Matlaek, Efq. • 
t This is die Fringilla erythrophthalma of Liuuwus. 

A The Scinm kriatus of Linnafos. . * 

- Another 
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Another argument againft tbe fafeinating power of the 

ferpent-tribe ftil! remains to be coofidered< . 4 

It is natural to inquire, for what purpofe nature hasendued 
ferpentswith the fuppofed poweft of fafeinating birds, and 
ether-animals ? Tbe anfwer to this queftfen. is uniform. It is 
faid, the poweris given (bat the ferpents may obtain their 
food. Let us examine this opinion. m 

Admitting tbe exigence of this power, I fliould have no 
belitation in believing,' that its ufe is what is here mentioned, 

. though, indeed, it ought not to be concealed,, that fnakes are 
fuppofed, by fame foolilh people, to have the power of charm¬ 
ing- even children. And yet, I believe, there are no'in- 
fiances recorded of our American (hakes devouring ddldren. 
If, then, nature, in theicnraeniity of her kindnefs, Jiad gifted 
tbe ferpents with this wonderful power, we fliould, at lead, 
‘expe& to And that the common and principal food of thole 
ferpents was thole animals, viz. birds and fquifrels, upon 
which this influence is generally obferved to be,,exerted. 
This, however, is, by no means the cafe. 

As connected with this gift of sn^ memoir, it yvilj not bp 
improper to obferve, that Br ferpents are the fob*} of dif¬ 
ferent kinds of birds. LvW'the rattlesnake, whqfe poifo: 
produces fuch alarming fymptoms iq man, jmd other animals, 
is frequently devoured by tome of our Wronger aid more 
Courageous birds. Asfer as I can learn, the birds,wdiicli moil 
commonly attack and deflroy this reptijjs, are the fwallow¬ 
tailed hawk*, and tire larger kinds of owls, The owl often 
Feeds her young with this fuake, whole bones arejrequentiy 
found in her. net!, at con/iderable heights from dpt gnmod. 
Even alien has been known to. leave, for a minuted her, af¬ 
frighted chickens, and attack, kith her beak, a ratUe-foakc, 
the greater part of whole body die afterwards devoursdt. f >* 

, ' »■ -v ' i, 

• Falco fares tus. *. 1. ’ . 

f It is commonly believed, did the ratde-fiuikeis a^ery hardy, 
animalj hut this is not the*eafe. -. A very finidl (broke on any .. 
of it 4 body dtfefeles it from running at all j aad^e S^wdl fttjj&e - 
upon tbe top of the head is followed by inftanrdeath. '^The.ftWll- ; 
hope is rrnwrfcably thin and brktfei fo modb to indeed, J$at it it 
thought that a ttro&pr (torn a aang nf a thrufli or robin wqgidhe 
fqfficfentto break i£. ' . 


4 
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, The black-fnake is a ferpent of much more<a£livity than the F«a* md <*- 
' nrttle-fnake. latter, a* I New already kid *, ft£dom» 

. ever, cfirobs up trees. Botthe former will fometimes dcatd jwcr of fcf- 
6e foftfeft trees, in pfer&it of the ohjefi erf 1 his appetite. The^’^* fcrifc * 1 
; 1rattiMBsake, it has keen juft cfofetved, fobfifts principally 
upon the large frog, wbiqh frequents the waters of our coun¬ 
try, He has, therefore, but little occafion for a&ivity* But 
the black-fnake, feeding’more upon birds, Hands more in 
' need of activity. He frequendygHdes up the trees of the 
fereft/ ^e jsmdi commonly in the abfence of the mother, 

I devours either her' eggs or her young^ones, The difficulty 
of obtaining his prey uporr the tree-is fometimes very con- 
fiifersd^e, as will appear from a fad which will foe related 
Hoot,' if lifts Repent is gifted with the faculty 
of why is he : mi content io continue at the bottom 

of thhtsee, and foring down his obje€t ? And if be can employ 
this machinery Of fefcjnation at his pleafure, how comes it, 
that he fefeldotn fucceeds in capturing old birds? For it,is a 
fed that when birds'are found in his ftomach, they are princi¬ 
pally young birds. 

'* Thive fatd, dial the Hack-fpake femetimes finds great dif- 
ficoUyfti obtaining his prey open the tree. In fupport of this 
’•aflerlins I could‘ adduce many fadts. ‘ But my memoir has 
already exceeded delimit* which I originally preferibed to it, 

I foaH Content myfelf, therefore, with relating a folitary fed, 

J whicbftrikmgly ill u ft rates my pofitw^f^ 

A black-fnake Was teen cihnbingfjtpa tree, evidently with 


fee view: of procuring the young birth in fee neft of a baiti- 
more-lftrd. Thwbird, it has been already obferved, fufpends 
• Its tfeft ft£ fee extremity of the branch of ft tree. The branch 
?W" w|p^ fee bird, of which I am fpeaking, bad affixed its 
very flender, the ferpent found - it impoffible to 
/H^j^ifiifee'neft by crawling along jt * he,' therefore, took the 
^advjmtage o£ another branch. Which hang* above fee neft, 

portion of his 'tail ftinoad it, 'he was 
ing fee remainder of hi* body, to reach 
he infinuated hts head, t andihus glutted 
ftite strife fee young Birds. * 

‘'WmqnQte of #js fed, in fee inve&gation jdf the 
fobjeft of my memoir,! appears to jnMb .be great. An 

't* * f ' ;/•> 

. e See page 10$. 
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American fox eft i* not the filent refiflence. of a few birds. 
During the greater part of the fpring and fummer months, 
our ifebodi aiiye with the numerous (peeies of refident 
and viftjtapt tods. At tbefe times, if the black-fnake pOfi’dFes, 
the faca%$f fafcinating, it cannot be a difficult thing tor 
hint tpjptocure bis food. Yet, in the inftance which I have 
juft, related, we have feeq, this reptile ^limbing up a tree, 
and there obliged to exert all his ingenuity to obtain his 
prey. • , 

I cannot well conclude this memoir without ohferving, 
that in the invefligation of the fubje$ which it involves, 

I have experienced much pleafure. For to the cultivators 
of fcience, the difcovery of truth mu ft, at aft times, be a 
fource of pleafure. This pleafure will even rife to femething 
like happinefs, when,, in addition to the difcovery of truth, 
we ar;e enabled to draw afide the veil, which, for ages, has 
curtained fuperdition and credulity. Under the influence 
of varioiis fpecics of fuperftition, we fall from our dignity, 
and are often rendered unhappy. It (bould be one of live 
principal objects of fcience to rear and^rop the dignity,of the 
mind, and to fmootn its way tor comforts, and to happinefs. 
The ills and the infirmities of oitr earthy ftate of jbeipg are 
numerous enough. It is folly, jf not vice, to incre&fe.lhem. 
He who leriouily believes, that an hideisus reptile is gifted, 
from the (acred fourc^of u nicerfal life End good, yvitli the 
power of farcinaljng fquirrels, and other animals, will 
hardly flop here, Hemay, and probably will, believe much 
more. He will not, perhaps, think himfelfentirely exempted 
From this wonderful influence. He may fuppofe, that the - 
property belongs to other brings, befides the ferffepts j add 
fee will, perhaps, imagine that, it founs a part pf a more' 
extenfive plan, the «ffe£is of which* be will afle^fewLfapn^.,' 
minent, and unequivocal, though its ways, he vwS'cQOfl^t, / 
are incomprehejofibte to tnoitalmiods. , 


Hijtoria, natvraii* mm bene digefadbU 
veto et nimu credulitas Veriiatem; etfi 
longijfime aiiqUttndo propeilunt. " '» * * •* ^ 

JACOBUS THEODORUS 


Some 
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Some Account of an Egyptian Lock of very high Antiquity. Jn - 
. dicated fro’tt Denon’s Travels, by a Currijpondent. IVith 
Objirvatiwn by W. N. 

To Mr. . NICHOLSON. 

SIR, ' v 

A FElV vreeksago I faw, with particular jileafure, a model. Letter cer.ce sh¬ 
ot wooden Ibcfej * made from the defctiptioh in Denotes travels, ^ evv0 . 

which was ofhibited in the leftures at the Royal Iuftitution. I inftitutiuo. 
beg leave to propofe the inferlionof the fame in your excellent 
Work, and Should hope for your opinion as to its fecnrity. 

^ iftrrt, Sir^f:; • 

Your Obliged reader. 

New Srtfhd Street, \ ! , , *• ' , P, Q. 

May i%, f 804. • 

n ^ < * • , ❖ ‘ j 

, r , 4 

I HAVE given en; "avings of this lock,, copied from De- Defcription of ' 
non'svbbdk. Plate Vllffroews the lock as applied to a door, *** lock * 
and its ’developement is made in Piute VIII. The paffage in 
Dehon (tranflated) Ifits fallows: / 

No. 2,-3, r 6.'. The Egyptian lock. It fecures the 

gates of towns, or boufes, and the apertures of the fmalleft 
articles'of furniture or ufe. I havep3a£ed it among the anti- 
quitiesf Wraufe it is the fame as Wj$s in ufe fburthoufand years * ■ 
ago. f |bund,pne fculptured among the .baf-reliefs which de- featured*on 
cisirale’^ of fCarnacfc., It is Ample in concep- ^Karnack^ * 

ijion* c^'eli^phtibn, no lefs Cure than any other lock, and 
t applied ort adl our rural occasions. Fig. 2 is the 

/ 1rie|y iapalde jpiouiands of different combinations. 

; ,|tf I%#^' ]ock is fbewft clofed, -feen as td its interior; the 
/'UfyJ&ing in.'.^J^of lifting upilettain pins which had fallen 

M»*fo place. In Fig.-1 the 
~i bofc.ts .draalltVilwk, and the lock confeqUently open/’ See 
s, work. . '- * . 

\ '^Syift'bS*:Rtirvyy of ifce Turkifli Empire, mentions this , 
lo^fc^raSowW 1 .^ ' ' - ■ 

« Nothing can. be same clumfy than the door-locks in Eton's account 
Turkey* but their meebinifm to prevent picking is admirable. jJJuSwltt* 

I 2 >. v v ’ ■ It ufe in Turkey* 

, . V" “ ... ' ' 'Vi. fee. 






* Afferent ZOYft tAV iOCK. 

” " i . i ' ' , 

i , ,, ^ 

Itis a curious thing to fee wooden lock# upotM r <* 1 door*, par¬ 
ticularly m Ada, iad on their caravanferiesand other great 
buildings, ai well as on hoafe door*. Tbeitoy goes into the 
bade pax%af the bolt, and i* ccmpqfed of a fquare dick with 
five or fig iron or wooden pins about half an inch long, to¬ 
wards 'tbe jend .of it, placed at irrregular didances, and an- 
fwertng to holes in the upper part of thebolt, which is pierced 
with a fquare hole to receive toe key. The key being put in 
as far as it will go, is then lifted up, and the pins entering 
correfponding holes raife other pins, whkh fctyd dropt into 
theft, boles from the part of the lock, immediately above, and : 
which have heads to prevent them falling lower than is ne- 
ceflary. The bolt being thus: freed. from the upper puts, is 
drawn back by means of the key, .the: key is ikon lowered, 
and may be drawn put of athq bolt : to lock it again thebolt 
Is. only puftied in,'and the' tipper pins fallinto the hdes of 
their ovraweight. This ideh might- be improved on, but the 
Turks never think of improving.** > f ; \ .. ... 


©bfcmtlon*. THE fimplicily and other advantages of this lock or bolt, 
are too obvious to require .touch remark; for which reahhci I 
(hall confine my prefttot db^ttations p^its degreq, ofifecurity 
or inviolability, I think, we may contottplate.it in three feve- 
Simpleft ftmc- »l ftage* of perfection or improvement, 1., If ft be cqn- 
dta bdt ftru^ted with one piarmf ctmdderable ftze to fell into tbebolt, 

® Kind Ot ft ,1 _ ^ __* J* ^ * . f* 1 , « » , . 1 » r .4’ *' F n 


latch. 


The preftnt 
loth. 


Probable hn- 
proreaww. 



and the finger be 
railing it and 


introduced for the parpofe of 
e boitat liberty, we fhallhaveaiaden- 
ing of neatly the' dupe efibft as the common latch. g, Qr >if, 
tntlead of one falling pin, there be many, and an indrutnent 
nfed to lift them, we tball have the bolt before' 


•Ibis, as dor as we are informed, is ^ prefeot date , ^ 
invention, though of fo tong ftandmg/S, Qr thb4}y<in a^ 
the prefont bolt flioeld, ooe*temmatton, be foandCto\ 
being opened without extrepe difficulty, it; will became.* 
queftion whether 4he principles of its druduif, A^w;i'bn^a^«' 
plied as to tondetftt^lut^y fafe. This laf 1 ^-*'’ '* ' 

that we Ihould drfl examine the ancient 
clofely. 


«a* 
jaded} 



independently of each other, oanoot be .picked ot opened 
without jbukey* and m,*m&0k whether Jfae hoy 
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can be made from an examination of the feck alone! 

anfvfer to this it maybe noticed, that all.the fdns hi 

the key muft be of equal height, the fecret will confifi in their 

relative di fiances and : portions on the face of the key; and * 

that thefe difiances and portions can be eafily knoWnby intro* 

during a ftick, or key without pins, into the hollow of the 

bolt, and taking an imfeeiion (by means of*a feeing of foft 

clay) of the holes intended to receive the pins. Alter this a but tea key may 

key may be made without difficulty _j fo that we arrive at our 

oonclufioif, that though this ingenious piece of mechanifm 

cannot be violated without its key, yet it is eafy to con fir u& 

a key for that purpofe. . 

We now dome to the enquiry after that application of its jmprovqnent by 
principles which may render it ahfolutely fafe. Vhis is cer- reo “ 
tainly poffible; but not without confiderably diminifhing its 
flmplicity. Betides feverai others, the following may be pro? 
pofed / Let the, dropping pin have an enlarged part, and a 
tail of wire above and below. Let the lower tail fall into its 
hole in the bolt* while me enlarged part falls into a focket 
made far its receptiohv Under thefe rircumftances the bolt 
becomes felt: But When by raifing the pin the enlarged part 
is'clear«£its focket,~the lx>!t becomes free, and the lower 
.tail is prevented Ite^dlopping it by.a groove left for its re¬ 
ception. Hie bolt muft have a covering piece of board, 
havingsbole of the Bate of the enlarged part of the pin, dire&ly 
above life focket.into which it falhyanda groove for its upper 
tail; the internal between the covering-piece and the bolt 
itfelf bring equal to the height of the enlarged part of the pin, 

Mf the pin is pulhed up, juft out of its. , 

.ibrite^|fe belt yvtU move freely $ but if it be pulhed the leaft 
- toantitydferther, the enlarged part will enter the hole in the 
aod'’fetJi^feft, as if it were in-the focket; fo 
precife 'diftiifete of elevation will be requifite. 
the may be (belter or longer at pleafure, 

. l^oWk if tbeS^be a number of thefe pins fo placed ami ad* 


jetted at,; 


their refpefiive (octets at the pofition of 
if their lower tails be of different lengths, 
be made to correfpond with them, and lift them aU 
to tbe prefer height at once; the -combination will be fuch as 
cannot be made out by kny impreffion or tentative procefs 
upon the lock itfelf, For the evidence of* due length of any 
4 one 


* / 
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one of the lifting pieces of the key, will confift in the a$oal 
opening'of the loqj^; and this cannot be had unlefs the due 
length of all the pins be obtained at once j a gain ft which the 
probability will be as the number of'perniutations of the pins, 
multiplied ihto the number of poffible lengths of pins practically 
differing from each other in effect. Thus if the pins were fix, 
the permutations would be Ix2x3x4x5x (5=720; and if 
the length of a whole pin were one quarter of an inch, and a 
fenfible difference would in pfaCtice arife from making the 
pins one-fixtieth of an inch longer or fhorter, there would 
be 15 poffible lengths for every pin. Whence 720x 15= 

• 10300, the number of chances againft the difeovery. 

W. N. 


■ XVI. 


On the Caufe of the different Colours of the Triple Sets of Plutina, 
and on the Exijlaice of a ne:v Metallic Suljlance in that Metal . 
By Coi.let-Dkscot n.s.* Prefenled to the Clafi of Mathe¬ 
matical and Pkyjical Sciences of . the National Jnjlilute of 
France. 


Precipl nation of 
the folution of 
platina. 


Remarks. 


Forrign admix¬ 
tures in crude 
platina. 


Th.LL chcmifls know that crude platina b eafily folublc only 
■in nitro-muriatic acid, that (he folution is decompofable by 
muriate of ammonia and other falls with alkaline bafes; and that 
the refiilt of their former decompofilion is a triple compound, 
confifiing of oxid of platina, muriatic acid, ami ammonia, or 
the alkali employed. The colour of this precipitate varies from 
a light yellow to a dark brown. It is fometimes alfo greenilh. 
The latter is the cafe if the folution of platina is precipitated 
by a fait with bafe of foda. 

Before I fay any thing further concerning the caafes which 
influence the colour of this precipitate, 1 .fliali point out forofe 
phenomena which charadlerife the folution of the metal itfelf. 

The grains of platina of commerce always contain more or 
lefs of foreign mixtures from which it fboufd be prevtoufly freed 
as much as poffible. The foreign bodies met with are moftfrb- 
quently minute ftones, on which the acid employed fordifiblv* 
ing the metal, has little or no action, and two forts of ferrugi- 


* Gehlen’s Chemical Journal, Vol. II. Part {.p. 73. 
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nous land, one of which is obedient to the magnet, and an¬ 
other which is not at'rafted by the magnet, and which is only 
partially afted on b'v acids. I dial! lay no more in this place The ferruginous 
concerning ihefe bodies, !*if that the firft contains titanium and 
the* fecond diroruiv acid, in conliderable quantity. chromic acid. 


The betl method to free plalina of commerce from tbefead- Mechanical 
miKiures, is that recommended by Prouft, which con lifts in 
fpre-iding out the piatina on a (heel of' paper, and carefully 
blowing away the lighter parts by means of a pair of bellows. _ 

Piatina thus purified I introduced into 3 porcelain retort, to Crude p’atiru by 
winch a glafs receiver had been fitted, previoufly filled one- d!'a*" 

third lull of water. After having placed the retort in a re-, bine fublimasc 
verberatory furnace, I raifed the fire gradually, and increafcd foluUe in Watcr# 
the heal to the* utmoft I could produce, winch was kept up for 
two hours. Nothing particular attended this procefs, except 
that the water with which the receiver had been partly filled, 
acquired a greemlh hue towards the end of the proeefs. On 
the roof of the retort, a fine blue powder was fublimed, of 
which I fliall fay no more at prefent than that it was foiuble in 
water. The water in the receiver, after having been fuflered 
to Hand For a few days, had acquired a beautiful blue colour, 
which fitrpafled the colour of the beft ultramarine. 

It was impoffible to get the piatina out of the retort. On The piatina 
breaking the diftillatory veflel, the metal was found aglutinated, J^Itinatcd. 
the upper furface of the mats had a rufty appearance, the 
middle, was lets di(coloured, and the lower part had lutfered 
no perceptible change. 

In order to examine the colouring matter which tinged tlie 
water of the receiver, I dropt into it a lolution of an aicali; bsu« matter af- 
tfits produced inftantly a blue precipitate. Sulphuric and mu- forded a K recipi- 
riatic acids, when mingled with this fluid, occafioned no Hab.tuucs with 
change. Nitric and oxiginized muriatic acids changed this acids, &c. 
blue fluid, firft to a lilac, but it foon loft this colour, and the 
whole became limpid. Water holding in folution fulphuretted 
hydrogen gas, occafioned no precipitate; but hidro-fulphuret 
of ammonia^ threw down a grey precipitate, which became 
blue by the affufioq of acids, arid then was rendered foiuble 

again in ludro-fulphurct of ammonia. 

A fmall quantity of the blue precipitate coMed from the The blue fob!!- 
roof of the retort, when urged with the blow-pipe in con- ^ K t j, e b | ow- 


aft with borax, imparted no colour to this lalt, 
per fe, it difappeared completely. 


When heated P‘P<‘ t *t did not 
< colour borax, 

Slaving 
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Whefj. platina is Having fo far proceeded, I made a folution of platina in 
diffoiyed in n. nitro-muriatic acid (the platina had been freed from iron as 
powder i/fepaH 6 muc ^ as poffible by muriatic acid.) During this folution, a 
. rated. glittering black powder became feparated, as is always the 

cafe when platina of commerce is jjifTolved in nitro-muriatic 
add. If the operator be careful in colle£ting this powder as 
fad as it is feparated, the quantity which may be collected, 
amounts to about 0,03 of the platina employed. But if this 
powder be not removed as fad as it is depofited in the folution, 
part of it becomes again a&ed upon, and a much lefs quantity 
is obtained. 

Muriate of pi. The muriate of platina obtained, after having been fullered 

wasjtecompofod to repofe and being decanted, I decomposed by adding by a 

nonia.’ ’faturated folution cf muriate of ammonia; the precipitate was 

feparated by decanting the fupernatant fluid, and repeatedly 

wafhed till the water which paifed, did not become green by 

the addition of pruffiate of potafh. The precipitate obtained 

Ytllmu precipi* was of a yellow colour. The decanted fluid from which the 

uce * precipitate had been feparated, and the.firft quantity of water 

employed for its ablution, after having been mingled together 

The decanted an< * concentrated by evaporation to one third of its bulk, were 

fluid being con- again mixed with a folution of muriate of ammonia; the pre- 

moresnunat^of c ‘P* late now obtained was of a dark red colour. On treating 

amm. added, a the fluid feparated from it, as before, the precipitate which did 

dark red precipi- f a )| d own W as of a very dark brown. All thefe different co- 
tate was obtain- . . ^ 

ed. loured precipitates were carefully wafhed till they contained no 

The fluid a veflige of copper or iron. 

decanted gave by t have remarked that if the folution of platina beilowly pre- 
mur. amm. a pared, that is to fay, if the platina be introduced into the 
p*ecip. r ° Wn nitro-muriatic acid, in fmail quantities at a time, and the fub- 
The eolour of fequent folution of each quantity.be refpe&ively feparated, and 

piatfnaU P da^ker f e P arateI y be decompofed by muriate of ammonia, the colour 
the more of the of the precipitate or triple fait obtained, is darker in propor* 

in a the P foitttion 4 ‘ on lo l ^ e < l uanl > t y *h e black powder which was contained 
in the folution. 

The black pow- This blade powder which is depofited during the folution .of 

deri* (difficultly) p] a ti na of commerce * in nitro-muriatic acid, is foluble (though 

in^addf 1 and* difficultly) in nitro-muriatic acid, compofed of much nitric, 

decamp.bymur, and little muriatic acid; its folution is alfo decompofable by 
pf am. J 

* This black powder is likewife feparated during the Solution of 
ma&table flatuiat iu nitro* muriaticacid. F. A. 

. muriate 
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muriate of ammonia, and the colour of the precipitate is more 
orlefs intenfe, .according to the quantity of powder contained 
in the folution. 

From what has been fo far ftated, it appears, that this black The Mack pow. 
powder is the caufe of the different colours which the different 
precipitates or triple faits of piatina exhibit, under different precipitates, 
circum fiances. 

In order to learn the nature of this fubfiance, I (ball detail Enquiry into 
the experiments which were undertaken for that purpofe. The tMs n fubftancc. 
precipitates or falls I made ufe of were, the triple ammoniacal 
muriate of piatina, and the triple muriate of piatina and foda; 
the former fait I preferred on account of its eafy decompofibi- 
litv, and the latter on account of being very foluble. 


Experiments on the triple ammoniacal Muriate of Piatina. 

Equal quantities of the before-obtained yellow and dark red Aqueous folu- 
precipitate, being feparately diflblved in equal quantites offow'anddarkred 
water, the firft fait furnifhed a folution of a gold yellow colour, precipitates} the 
whereas that of the latter was orange red. On adding to the 'yellow, 

latter folution a minute quantity of green fulphate of iron, or^d. r nee 
fulphureotis acid, it became inftantly of a gold yellow colour; Th4 latter wan 
the fame effect was produced, though ttowly, by the addition 
alcohol. ff gr. fulph. of 

It was natural to fuppofe that the colour of the red fait or b y a, “ 
might be owing to the higher degree of oxidizement of the The red colour 
diffolved piatina. In order to convince tnyfclf of this conjee- Was not owing 

T .. r < ,1 II r 1. 1 to greater o*i- 

ture, I attempted to transfer oxigen to the yellow fait, by means dizement. ■ 
of nitric and oxiginized muriatic acids. This however failed; 
the colour of the fait remained yellow as before. On repeating 
the application of nitric and oxiginized muriatic acids alter¬ 
nately, the refult was only a very pale red coloured precipitate. 

Equal parts of the yellow and red precipitate, deficcated at The yellow and 
equal temperatures, and under the fame circumftances, when 
decompofed by heat, yield alfo unequal quantities of fixed re- equal refidues, 
fidue. That .of the firft, amounted to 0,44 of the weight of when decom- 
the fait employed, and that of the latter was 0,4. and 5. pofcd heat * 
If fellow precipitate be reduced by heat, the piatina ob- The yellow 
tained is uncommonly foluble in a comparatively fnaatl quan-P rec 'P' tate re * 
iity of nitro-muriatic acid, and the folution yield a yellow pre- 

piatina; which 
again affords a 
yellow precip. 


cipitate with muriate of ammonia. 
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The redirect- If the red precipitate be reduced, the metal obtained Is of 
pitate aftoido a _ diffcjcnt nature from the former. It is far more in foluble in 

left foluble metal ...... .... , 

which leav!*» a mtro-nnmatic acid, and whatever quantity ol acid may be 
b'ack powder, applied, there remains conftantlv a Quantity of black powder, 
precip. which is abfolutely mioluble in the.acni. 1 his foluiion, on be¬ 

ing decompofed by muriate of ammonia, yields a red precipi¬ 
tate, v 

This precipitate To h'arn the nature of this prec ipitate, I reduced a quan- 
igini 2 cd W murtate*•'*)' * l » introduced it inlojt porcelain tube, connected with 

of pocath with, a finall retort, containing hyper-oxlginized muriate of potafh, 
and applied heat to the retort? after having firft adapted to the 
other extremity of a receiver containing a little water. On in- 
creafing the heat fo as to decompofe the hyper-ox iginized mu¬ 
riate, the tube became lined with a blue powder, which was 
a!fo obferved in the empty part of the receiver. 

After all the fait in the retort had been decompofed, I col¬ 
lected the blue fublimed powder. The minute quantity of it 
however did not permit me to fubmit it to many experiments. 
It was eafily foluble in nHro-muriatic acid. Its nature will 
become more obvious hereafter. 

From what has been fo far flated, it appears to follow that 
the red colour of the triple precipitate , 0 / platina, obtained by 
muriate,of ammonia, or other falts with alkaline bafes, is ow¬ 
ing to the prefence of a peculiar metaf contained in the pla¬ 
tina, which has hitherto been conlidered asfiinple. 


heat. 


Blue powder 
obtained j 


—foluble !n 
mtro-muriatic 
acid. 

The red colour 
strifes from a 
peculiar metal. 


Triple muriate 
of platina and 
foda. 


Examination if tht triple Muriate of Platina and Soda. 

This triple compound is very little known.* It may eafily 
be obtained by pouring into a folution of platina, a fait with 
bafe of foda. It is very foluble in water, and even in alcohol. 
The folutiorts are capable of cry ftallizjng in long prifim, on 
three-fulcd tables, of a yellowifli red colour. It is decom- 
pofable by muriate of ammonia; the precipitate is a muriate 
of platina and ammonia. It is like wife decompofed by a fo¬ 
lution of foda; on adding this alcalt hi excels, the formed pre¬ 
cipitate becomes again dilfolved. 

Muriate of platina and foda is reducible upon charcoal be-* 
Uow C< £>foe^ **** f° re the blow-pipe. The reduced metal poiTefled a consider¬ 
able luftre. 

* Mufiin-jPufchkin has pointed out fame of its properties in 
Crcll's Annales, 1800, Vol. I. p. 93. of which a fliort abttrad is to 
be found in the Annales de Chimie. p, 277* 

m 2 If 


Reducible on 
charcoal, -• 
blow-pipe 
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If cryftallized muriate of platina and foda, free from all ad- Its cry Gala f r «n 
hering or excels of acid, be expofed for fome time to th^air, gmenby 

its beautiful red colour becomes changed into a greenifti hue. exposure to the 
If the fait in that ftale be ditfolved in water, and oxiginized 
muriate of limebe addetf to it, a dark brown proripiiatc falls, p ie cip. by 


OX* 


which after having been walked and dried, is foluble in mu- n)u;i * Cc «fhme. 
rialic acid, with which it forms a beautiful blue folutim. This 
colour becomes again deftroyed by the admixture of alcohol, 
and re-appears by the addition of oxiginized muriate of lime. 

This precipitate is fomewhat foluble in water; it is reducible 
when fttfed with borax, without imparting to the latter any eo- reducible* hlto 
lour. The reduced metal is very porous: it appeared not to ? porous metal 
be foluble in any of the acids. acidic ** 

If the folution of muriate of platina and foda, contain an No precipitate 
excefs of acid, it then is not difturbed by letting fall into it ** ** 

oxiginized muriate of lime; but on evaporation the mixture 
acquires a fine green colour. 

Examination of the Yellow and Red triple Muriate qf Fiati na¬ 
if we add to the red triple muriate of platina, a folution of T}lc re<J triple 
. r r i ... . . , , . . . - muriate becomes 

carbonate or foda, till it becomes completely ditfolved the yellow by carbo- 

lution is of a yellow colour. On'expofing it for fome time to naIe ot losla > 

the contad of air, a green fubftance becomes depofited. ^npreeipfby 

. The yellow triple muriate of platina, treated in a like man- e*pof. to the 

ner with carbonate of foda, yields a folution of a dark yellow, >c ,j ow tl|us 

or orange colour, which fuffers no change whatever on expo- treaty bccomr* 

fare to air * darker, and doe* 

lure w air. not afterwards 

The (eparation 1 of the green fuhftance from the red triple change, 
muriate, is much accelerated by the admixture of okiginized 
muriatic acid. It feems as if the feparation of this fuhftance triple muriate is 
is owing to the action of oxigen; for no other acid is capable * rom °*‘dize- 
of producing it; at leaft the precipitate which they produce, 
is a mere oxid of platina. 

The green fubftance may likewife be inftantly obtained by * r >s mftantly 
„ r , . , V . had by evapora- 

evaporatmg the Tolution by heat.. . tion. 

If the folution of the yellow triple muriate he heated and The y=Now 

evaporated, a very minute quantity of the green fubftance is maytffbrd ^mi- 

indeed, fometimes depofited, and the remaining folution then note portion of 

acquires a mote beautiful yellqw colour. On continuing the evap;—but thu y 

evaporation of the yellow folution, a precipitate is depofited, is an impurity. 

which 
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The green pre¬ 
cipitate was re¬ 
duced (by heat 


acid} 


snore fo when 
powdered* 


which is notgreen, but yellow. This precipitate on being again 
di Halved in muriatic acid, and faturated with carbonate of foda,. 
yields no farther green fubftance. 

I mingled a quantity of this green fuhftance with vitrified 
borate of foda, and expofed the mixture for twenty-five ml* 
with borax) to a nutes in a double crucible to the molt iritenfe heat I could pro* 
meu'; brltde duce» refult was a white brittle met;al,wbicb was difficultly 

difficultly adfced a&ed upon by nitro-muriatic acid* The wbak folution which 
on by nitro-m. i 1JM j been obtained by this acid, had a violet colour; it yielded, 
on being evaporated, ft dark green refidue, which- was foluble 
in muriatic acid, with which it formed a green,fluid. 

On pulverizing another quantity of this white brittle metal, 
and then exposing it to the a6tion o/ nitro-muriatic acid, the 
folution was effefled more eafily, it was now more concen¬ 
trated, and of a reddifli-yellow colour. Muriate of ammonia 
let fall into, it, threw down a littfebrowniih-red precipitate, 
a proof that this metal fill! contained platina. 

A quantify of the before-mentioned green fubftance being 
diftblved in muriatic acid, acquired a yellow ilh colour on be- 
yellowi fli by ful- ing mingled with fulphureous acid, or with a (blution of green 
phureous acid or mur j a | e 0 y j ron# Oxigenized muriate of lime reftored the 
original green colour. , ■. , 

A third part of the green fubftance, on being ftxpofed to 
a violent heat in a porcelain retort, yielded a blackith-blue 
fublimate: the unfublimed part was a metallic fubftance, very 
difficultly foluble in nitro-muriatic acid. 

A fourth portion of the green fubftance was urged, in a 
T nlhfl a 0 «tL he cruc *bk head, with nitrate of potato.' After the decompoft- 
heated with tionof the nitrate had been completed, the raafs, wfti dif- 
wTdecon^rffed 1 t ^ r0U SH water. The alkaline folution was coloarlcfe. 
The alSiwa. and acids produced no change .of. colour in it. The refidue, 
diflblved in wa- after repeated ablutions, was hardly afited upon by zeids,tbfc 
changed by nitro-rauriatic acid not excepted. This experiment precludes 
acids. the prefence of chrome and molybdena* _ - - 

Mt'afd on by* 5 11 is P offib5e to Separate nearly all the platina which iVcon¬ 
tained in the red triple tpuriafo, by the mere adnaixture of al- 
cohol, and the fubfcquerit addition of dry potaih or foda; ;fon 
doing this much heat is evolved, and the redo Sion of platina 
jgratfooof takes place almoft inftantly. The feme maybe effefted by 
v’rhett^ple muri- means of carbonate of potaih or foda; but in that cafe the fc- 
c ' ate by .alcohol, lution mud be highly concentrated. The reduction of the 

platina 


The folution of 
the green fub¬ 
ftance became 


green i 
iron. 

Ox. mur. of 
Jime reftored its 
green. 

The green fub¬ 
ftance gave a 
blue fublimate, 
and left metal. 


acida. 

Hence chrome 
and molybdena 


moiybdei 

abtent. 
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pktma then takes place even without the application of heat, 
bat only after the fpace of fomedays. 

The fapernatant fluid of the reduced platina, when heated, The fupemataot 
acquires a lilac colour, which becomes blue on long expofure ** 

to air, tiepofiting at laft a*greenilh, fubftance, refembling that 
hitherto treated of. Oxigenized muriatic acid favours the 
reparation of this fubftance. 

Sulphuretted hidrogen may alfo be employed for feparaling Sulphuretted hi- 
tbe platina from the red triple muriate; the platina becomes fe- d, °sen alfo lepa- 
parated in the form of a brown powder; the other metallic fub- rtte * pl4tuia ' 
fiance remains tmdifturbed in the folution. It may, however, al- 
tnoft totally be precipitated by liquid ammonia. The precipitate 
obtained is brown,,. When fufed with potato in a filver cru¬ 
cible, the mafs acquires a green colour: On pouring muriatic 
add on it, no complete fo^jtion Could be effe£ted; there al¬ 
ways remained a powdery fediment which refilled like wife 
the a&ion of nitro-muriatk: acid. Carbonate of potalh fe pi¬ 
rated from this folution a fmall quantity or iron. The clear 
fluid from which the iron had been feparated, remained per¬ 
fectly tranfparent when heated; but it acquired a. bluifh hue, 
which increafed on concentration, and after the exficcation of 
the fait. On adding a little nitric acid to the fait, the blue ' 
colour he came changed into a dark red. 

CO^closioW. 

I now flatter my felf with having proved, by the above experi- Concluiion. 
ments, that -the red coloured triple (alts of platina owe their The red colour 
colour to lb© prefence of'a peculiar metal, oxidized to a cer- P e ~ 

tain degree. 

Th^t this mietal is nearly wholly infoluble in acids; that it nearly infotuMe 
* becomes foluble incombination with platina; that when ox-‘ n a ^ ds » un . kPs 
: . idizedf’ttappeuwmtheform of a blue oxide inclining to green; patina, &c. 
that Its oxides, when combined with platina, are foluble in al- 
calies; that its add foiutions are not decompofable by fulphu- 
retted hidrageaj that it imparts no colour to borax; that its 
' 4 oxides are" reducible and volatilizable by beat, which vo- ■ 

> latilization becomes favoured by a ilream. of oxtgen gas; 

, and, talliy, that oxigen gas, afiifted by heat, is capable of 
oxitfmng lhu metal, and of volatilizing it in the form of a blue 
oxide. 


Thefe 
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FitTERING APPARATUS. 

Thefe propertiestito not characterize any of the knownfUe- 
tals, and,l am therefore authorized toconfider it a$ a new,one» 
to which I fluli giyea name when I have explored its nature : 
more fully. ^ ' 


xm - ' . • 

^ * . ', v , ,r 

r 

Defcription of'an Apparatus? for jittering Witter, By Meg ,' 

, Harman andD^ARV, of Redrffi, 

i, * v 

Apparatus for The waters which run near or upon the fur face of the earth, 
filtering water. ar{J u f ua {jy contaminated by the remains of animal and vege¬ 
table fubftances in their progrefs towards entire decompofition, 
as well as by the minute powder o£ earthy or mineral bodies, 
which render it turbid and lefs fit fpr the purpofes of domedic 
life. Spring or pump waters, by a natural filtration through, 
the fandy ftrata of the ground, are, raofilv,cleared from thefe 
mechanical admixtures; but in many places j»as is the cafe 
with thofe of our metropolis, they are rendered impure, pr, as , 
it is called, hard, by an actual folution of fulphate of lime of 
plafttir of Paris, which prevents their lathei ing with ibap, and 
probably renders them lefs w'holefome; Ix-fi^es which, they ; 
ufually carry a portion of, the draftee water in greajt towns, 
which renders them often five at certain feafonSjand at alltimcs , 
lefs worthy of confidence. For thefe and numerous other 
reafons, it has always been confidered as a defirable object 
to clear waters, by filtration, from thefe,impurities which ren¬ 
der them lefs limpid, and a variety of apparatus have been 
' offered to the public for that purpofe.. . ; - . 

In all thefe tbe proeefs ol nature has been imitatedi/pahiely, “ill 
by caufing the-water* to percolate either through t^d or a ,■ 
fand-ftone; the latter of which, though coftly, feems at pre- 
fent to be almoft the only method in ale among us. ■ ; , 

, The contrivers of the Ample and fehfeap apparatus delineated * 
in Plate VI. are Meflf. HanUan and Beam, potters at ftedrtff|v, 
who remark, that the filteriflg-ftone is not only expenfiye and 
■ liable to be dogged up and. tipofted by the bodies depofited m ’* 

, its pores from the water,' bat that, as thefe bodies aire actually 
in the progrefs to decay and decompofition, they are it> feme 
cafes found actually to change the flavour and affedt the purity 

; ( , • , 1 Of 
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of the .fluid they are made ufe of to ameliorate. In confe- Apparatus for 
quence of which, they have been induced to apply their art to filterins vv,itcn 
the fimplefl method of affording an apparatus for the filtering' ' 
procefs, which {ball not be liable to thefe objections. 

Plate VI. Fig. 1, represents the whole apparatus. Fig. 2 
thews a (haded foCiion. A is a vefiel of fione-ware perforated 
with holes, m,- at bottom, upon which coarfe gravel, h, is 
laid, and upon that a ftratum. of fine gravel, and laftly fine 
(and, g. ,Or otfaerwife, the bottom may be covered with a 
coarfe cloth, which W >11 render the graduated finencfs of the, 
gravel and fand lefs neceflary. Upon the" top of the fand is 
laid a perforated and loaded board or plate pf earthen ware, to 
prevent the land from being disturbed when the water is poured 
in. B is a lower" veflel, into winch the filtered water tioin A 
drops, together with any fand that may efcape from above. 

The clear water flows out through tlie neck a c into the veil'd 
D for ufe. 

The ftruClure, ufes, and effeCts of this apparatus are fo ob¬ 
vious, that it is needlefs to enlarge upon tliem. The fmeneis' • 
and depth of the filiceous fond will regulate the perfection 
arid expedition of the procefs; andihe requifile clean neb, ni.Ji 
delicacy .of the veffels and fond may be in fared by changin'; 
the latter from time to time; for example, once in a fortnight 
or three weeks. W. A 1 . 


XVIII. 


Examination of a Stone containing Potajh. Bu Frederic • 

Ac Com, Teacher of Pta&ical Cliemijhy, Pharmacy, and 
* Mineralogy. , t ■ 

■ * Ter Mr; NICHOLSON. 

SIR, ;</'* 

SlNCE Klaproth has detected potalh in the lepidolife, j n t roduct jry 
leucite, and. fonorous porphyry, chemifts have fought for this better, 
alkali in other minerals, and their enquiries have not been 
disappointed: TromfdorfF has found it lately in the augite, 
and no doubt this alkali will be met with in many other mi¬ 
nerals in which it was not expe&ed. Being called upon by 
the company of potters of Staflordfliire to examine a variety 

of 
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of ftonea employed in tbe manufactory of earthen-ware, a pip* 
ticutarly exaft analyfis was demanded of a ftone, labelled grty 
Comifh*, \n which I dete&ed this alkali, X fhall not detain 
you with a circumftantial detail of nty reiterated experiments, 
which were undertaken with a vielr to learn the nature of the 
Hone under condderation, which wrought for by tbe potter* 
6iih avidity; I (ball merely confine -myfelF to point out its 
oharaders, as Well as that examination winch may ferve to 
efiabhili the credit of my aflertfon* 

I am, Sir, with refped. 

Your moil obedient humble fervant, 

FREDERICK ACCUM. 

Old Compton Street, Soho, 


Phyfical Chambers rtf a Sikceohs Stone containing Potajh. 

Phyfical charac* THIS ftone is found in afporpbqus mafies. Forming irregular 
sen of a ftonc ftrala, under the furface of a blue clay. Its colour, when 
containing pot* new iy taken from the bed, is a greenifli-grey inlerfperfed with 
black fpots; but when left expofed to the air, it acquires an 
afli-gre) colour. It is sot very hard; its powder is white. 
When rubbed, it exhales a faint argillaceous odour. Its fob- 
flance is coarfe or uneven, having many fmall, iharp, abrupt, 
irregular elevations and irregularities. Its fradiire is very iA 
regular. It may be eafily Scratched with a knife. It fcinti- 
lates with fteel. It is abfolutely opaque in final! fragments. 
Urged before tbe blow-pipe, it frothy and melts into a white 
enamel. Treated with borax in a fimAac way, it forms a 
reddifh bead. * 

Its ipepifie gravity is 2,463. 


ANALYSIS^ 


Analyfis of a 
ftone containing 
l>oufii. 


Experiment /.—One hundred grains of the,finely L 
(tone, after having been previously ignited f* were mi 
efolutionof potato containing 4CK> grains of alkali, tl 
tare was evaporated in a fifvw capfoei to drynefs, tr*n 



* I am not permitted t« tUte the «u& place in Cornwall where 
this ftonc is found. 

t 100 pans loft, duiing ignition, 6 parts. 


Into 
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into a crucible of Giver, ami fa fed for half an hour. The fufed Analyfis of a 
mafs had rather a patty appearance, and could not be rendered 
perfe&Iy fluid. 

Exp. II. — As foon as iHfe crucible was nearly cold, it was 
removed from the furnace, its contents were foftened by 
water, and the affufion of this fluid renewed from time to time,, 
till all the fufed mafs was detached from the crucible: about 
18 times its quantity of water were expended for that purpofe. 

Exp. HI .— Into the obtained alkaline imperfect folution of 
muriatic acid was gradually poured, and the whole evaporated 
to drynefs. 

Exp. IV. —The mafs was then transferred into a flalk con¬ 
taining dilute muriatic acid, the whole was fuflered to boil 
for a few’ minutes, and the infoluble part feparated by the 
filtre. The liliceous earths thus obtained had a greyifli ap¬ 
pearance, but it acquired a white colour after having been 
again digefted in muriatic acid, dried and ignited. It weighed 
58 grains. 

Exp. V. —The fluid from which this quantity of files had • 
been fepfUratcd, together with the muriatic acid employed for 
purifying it, .and the water expended for ablution, were con¬ 
centrated to about 'JO cubic inches, and then mingled, boiling 
hot, with a folution of carbonate of foda ; the precipitate de- 
pofited was collected, and walhed as ufual. 

Exp. VI. —As foon as the precipitate was fo dry that it could 
be removed from the filtre without lofing part of it, it was 
transferred into a folution of potafli, and the mixture boiled 
for about half an hour. On fullering the alkaline folution to 
(land undifturbed for twenty-four hours, a powder was depo- 
fited, which, on being again boiled in a more concentrated 
folution of pot a 11), remained unaltered. It was therefore col¬ 
lected, walhed, dried, ignited, and put afide for further exa¬ 
mination. 

Exp. VII. —Into the alkaline folution, freed from this pow¬ 
der, I now dropt muriatic acid, till the precipitate which firft 
appeared again vaniflicd, and then decompnfed it by the ad¬ 
dition of carbonate of ammonia. The precipitate obtained in 
this experiment, after repeated ablutions and ignition, amount¬ 
ed to 28 grains. Experiments not eflential to be ftated here, 
•convinced me that it was alumine. 

Voi, VIII.— June, 180 k K Exp. 
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Analysis of a Exp. VIII. —The precipitate of this experiment was diflblved 

nitro-muriatic acid, and then mingled with liquid am¬ 
monia. A brown precipitate ■ became depofiled, which, 
after being dried, amounted to Q,*25 grains. It was oxide of 
iron. 

The fluid from which this iron had been feparated, yielded 
no other products, on being carefully 1 examined, except two 
grains of filex which efcaped reparation. 

Thus far the (tone had yielded filiceous earth, alumine and 
oxide of iron. ' I fliall fupprefs thofe enquiries which proved 
fruitlefs for learning its farther compofition, and ftate merely 
thofe which were attended with fuccefs for that purpofe, and 
which were as follow: 

Exp. IX .—One hundred grains of the flone reduced to an 
impalpable powder, were triturated with 600 grains of crys¬ 
tallized nitrate of barytes: the mixture fufed till the flame of a 
piece of ignited wood did not become enlarged when held 
clofe over the furface of the fufing mafs, 

Exp. X. —The melted mafs was foftensd with water, and 
digefted in muriatic acidj the fluid filtered, and the refidue 
waflied. 

Exp. XI.' —The liquid obtained in this proccfs I neutralized 
with carbonate of ammonia, and added the latter till no further 
cloudinefs enfued. After having feparated the precipitate, I 
evaporated the fluid to drynefs: the obtained fait I transferred 
into a glafs tube clofed at one end, and committed it to fubli. 
matron. 

■ Exp. XII. —After the fublimatlon had ceafed (which was 
known by a metallic wire introduced into the tube during the 
proccfs, not becoming in the leaft covered with a coat «f 
fait), I broke the lube and feparated the fait. This being 
diflblved in water and cryllallized, yielded nine grains of mu¬ 
riate of foda. 

Exp. XIII. —To decompofe this fait, I rediflolved it in 
water, and mingled the folulion with nitrate of filver till no 
farther cloudinefs appeared: I then feparated the muriate of 
filver formed, and decompofed the nitrate of potalh by heat, 
which yielded 4,50 of potaflu 


The 
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■ The an'alyiis being thus completed. 

I learnt that 100 grains 

O 

Analyfis of a 

of this filiceous ttone from Cornwall contain. 


Aone contaialnj 

Si lex, - * - 


60 

potato. 

Alumina, 

- 

28 


Oxide of iron. 

m 

0,2? 


Potato, - 

•m 

4,50 


Water, 

- 

6 



Lofs, 


93,75 

1 / 2 :, 


100 


XIX. 

Letter from A. Carlisle, Ffj. on the Temperature of 

the Sea, 

To Mr. NICHOLSON. 

Dear Sir, . Soho Square, May 28 , 1801 , 

The following table was made by Mr. R. Perrins, furgeon Table of the 

on the Honourable E, I. Company’s cftablitornent, during a temperature of 
„ , . ^ . . the fea, &c, 

voyage to Bombay in the year 1S00. The temperatures in 

this table were noted at my requeft, from a deliie to deter¬ 
mine whether fitoes poffefs any other temperature than that 
of the wrier in which they live, the negative being afferted 
by Linnmus, As, however, this imperfect journal may affift 
in fimilar refearches, I beg leave to offer it for the ufe of 
your periodical work. 

I am. Sir, 

Your much obliged fervant, 

ANTHONY CARLISLE. 


Kf 


Rcgijicr 
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Table of the 
temperature of 
the Ui, &c. 


*< Regifier of Atmojpheric Temperatures, collated with thoft of 
the Sea-Water taken on bourd the Honourable E» /. Company's 


extra Ship Skelton Cajlle.” 


1800. 

Atmo- 

fphere. 

Sea-Water. 

Lat 

. N. 

Long. W. 

Feb. 28 

• 

52“ 

42° 

34' 

13“ 

25' 

March 2 

* 



, 



4 

* 

57 

36 

47 

15 


7 

« 

62 

33 

19 

17 

34 

9 

* 

64 

31 

58 


50 

11 


66 

30 

26 

20 

49 

13 

« 

67 

Noobferv. 


59 

15 

71° 

+68 

26 


23 

24 

16 

72 

69| 

25 

49 

24 


17 

72 

70 

21 

14 


55 

18 

74 

72 

18 

16 

26 

12 

19 

74 

72 

15 

17 


47 

20 

7.5 

72 

13 

52 

24 

49 

21 

76 

7 t 

11 

58 

* 23 

6 

22 

78 

+761 

9 

46 

21 

12 

23 

80 

78 

7 

43 

20 

11 

24 

82 

80 

5 

25 

20 

13 

25 

82 

80 

4 

21 

20 

6 

26 

81 

82 

3 

33 

19 

41 

27 

84 

82 

2 

58 

19 

27 

28 

85 

82 

2 

35 

19 

17 

29 

86 

83 

2 

7 

19 

10 

30 

86 

83 


35 

20 

l 

31 

85 

82 


S3 S. 

19 


April 1 

84 

SI 

2 

27 

20 

41 

2 

83 

80 

4 

44 

22 

31 

3 

82 

80 

7 

12 

23 

47 

4 

S3 

80 

9 

50 

24 

50 

5 

82 

79 

12 

30 

25 


6 

80 

76 

15 

17 

23 

59 

7 

78 

76 

18 

J3 

26 

5 . 

8 

78 

76 

20 

41 

26 

3 

9 

80 

78 

*22 

22 


56 

10 

80 

78 

23 

28 

27 

20 

11 

80 

73 

24 

23 


37 

12 

78 

7 6 Shark 881 

24 

48 


32 

13 

76 

74 

26 

29 


22 

14 

74 

72 

27 

50 

24 

14 

15 

72 

70 • 

28 

42 


35 

16 

72 

70 

31 



45 


* The atniofpheric temperature was not fet down during thefe days, 
f Each trial upon the fea-water was repeated three or. four times, 
<am#» rpfWltg followed. 
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[Table continued,'] 


1800. 

Atmo- 

fphere. 

Sea-Water. 

Lat. S. 

Long. W. 

April 17 

70° 

68° 

33 p 

10' 

23° 

57' 

18 

70 

66 

34 

20 

22 

46 

19 

70 

66 

35 

51 

19 

38 

20 

68 

66 

36 

2 

18 

35 

21 

68 

66 

36 

3 

15 

11 

22 

68 

64 

35 

56 

1 1 

22 

23 

68 

64 


1 

6 

47 

24- 

66 

64 

34 

47 

3 

* 15 

2 5 

64 

62 

36 

34 


41 Eaft 

26 

64 

62 


39 

3 

40 

27 

62 

58 

37 

25 

6 

20 

28 

61 

58 


53 

7 

40 

29 

60 

58 


45 

8 

40 

30 

60 

58 

36 

30 

12 

11 

May 1 

60 

58 


i 

16 

13 

2 

60 

58 


30 

18 

13 

3 

60 

60 


31 

10 

16 

4 

60 

60 

37 

22* 

- 22 

25 

5 

60 

62 


JO 

! 26 

38 

6 

58 

64 

36 

54 

50 

51 

7 

62 

6o 


30 

34 

51 

8 

64 

66 


37 . 

39 

39 

9 

62 

64 


5 

43 

2t 

10 

62 

64 


20 

<15 

21 

I l 

62 

64 

35 

43 

48 

14 

12 

64 

66 

33 

15 

49 

38 

13 

66 

66 

30 

35 

51 

18 

14 

68 

68 

27 

35 

52 

12 

15 

72- 

70 

25 

2 


31 

16 

76 

74 

21 

21 


39 

17 

78 

76 , 

18 

52 

53 

16 

18 

78 

76 

16 

25 

54 

12 

19 

80 

78 

13 

27 

53 

29 

20 

78 

78 

12 

41 

50 

55 

21 

80 

78 

10 

56 

49 

41 

22 

80 

78 

t-r 

* 

8 

49 

41 

23 ’ 

80 

80 

4 

9 

50 

32 

24 

8lf 

80 

1 

46 

52 

27 

25 

84 

81 


13 N. 

54 

2 

26 

S6 

82 

2 

32 

50 

59 

■ 27 

84 

82 

4 

36 

56 

10 

28 

85 

82 

9 

26 

60 

51 

29 

85 

82 

9 

26 

60' 

51 

30 

85 

82 

14 

31 

64 

41 

June 1 

84 

82 

15 

56 

66 

59 

2 

86 

82 

17 

39 

69 

40 

3 

85f 

84 

18 

57 

72 


A 

A rriv 

ed in Bombay Harbour. 


. 
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ON H.UIDS AS CONDUCTORS Of NEAT. 


XX. 


Qbfervntions upon the Doftrine of Count Rumford rejpe&ing the 
want of d/re€t conducting power in Fluids with regard to 
Heat. By C it. Buithollet.* 

T'nt doftrineof CoUNT RUMFORD has puhlifiied feveral memoirs, by 

Count Rumford j )u |^ as endeavoured (o prove, that liquids and ela/lic ' 

ducting property fluids are not conductors ot heat, and that they only traulmit 

of fluid* defems ca j or j c by rae ans of the contaft with folid bodies, which is 
ex,unm,ition. . . . r , ■ .1 ■ . u 

owing to (he motion of their parts: as this properly would 

make a difference between the Rales of a fu^ftanre much 

greater than there is occafion to fuppofe in the explanation of 

the other phenomena; as, betides, this celebrated philofopher 

has fixed the attention On an ubjclii which had been negielted, 

and has drawn applications from it, beneficial in the arts, and 

in the ufes of life, I think it proper to offer fome doubts on the 

principles which he has deduced from his obfervations: J fhail, 

in the firft place, examine whether the falls on which he relies, 

cannot admit of a, natural explanation from the properties 

•which I have already anrdyfed, or whether it will he neceffary 

to have rccouife to particular properties. But I ftiall attend 

only to the confiderations which may ferve to elucidate this 

tlifcudion, without introducing the details it would require, if 

I were to examine it more fully, 

Dtuil of Count The experiments which the author made were performed 
RumfoiJ’s cx- vvith an apparatus, of winch it will be proper to infer! a de- 
feription. " He emplojtd a cylindrical glals jar of 4.7 inches 
in diameter, and Iti.8 in height; he put a known quantity of 
water (about two pound*) into the jar, which was intended 
to 'form a cake of ice at the bottom of the veflel. Foe this 
purpofe, the jar with the water was put into a frigorific mix¬ 
ture of fail and ice, the allion of which was not long in con¬ 
verting the water into a folid d>fk adhering to tiie4>otloni and 
fides of the jar; the jar was then removed, and plunged into a' 
mixture of ice apd water, to the level of the inteiior cake, 
which gave it the temperature of melting ice, or of the aero 
of the common .thermometer. Then, after having covered the 
furface of the ice with a difk of paper,-j- hot water was poured 

* From his Eflai de Slatique Cliemique. 
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on it, as gently as poffible, to about the quantity of 74 ounces; Detail of Count 
this water was about eight inches above the furface of the 


d Ik.’ 


Rumfoid’s ex¬ 
periments on 
heated fluids. 


“ The paper was then jemoved very gently, and after hav¬ 
ing fuffered the water to remain a certain number of minutes 
in contact with the ice, it was poured otF, and the jar with 
the ice which it ftill contained immediately weighed; its dif¬ 
ference from the primitive weight eftablilhed the quantity of 
ice which had melLed while the hot water remained above 

4 *-* $ 

Having obferved that the motion occafion'ed by pouring on 
the hot water produced an effect which was confiderabb-, and 
foreign to the communication of heat, the author fuccellively 
devifed feveral modes of dnninilhing it. " lie introduced the 
hot water through a wooden tube, clofed at tire bottom and 
pierced laterally with feveral final! holes, through which the 
water ilfued upon a wooden dilk, alfo pierced like a fieve, and 
floating on die water as it role in the vetfel. This dilk was re¬ 
moved as foon as the water was poured in, and the veflfel was 
covered with a wooden lid, in the centre of which was fuf- 
pended a thermometer; finally, by previoufly covering the ice 
with a ftratum of cold water, about half an inch in Ihicknefs, 
in which the perforated wooden dilk floated, the author fuc- 
ceeded in greatly diminifliing the irregularity of the refulls.” 

Befides, thefe precautions, the author feparated from his 
refults the quantity of ice, which liquefied at the fir ft inftant, 
and which exceeded that which melted in the fucc-eeding fpaces 
of time: in thefe different experiments, while that part of the 
cylinder which contained the ice was kept conftantly at the 
temperature of melting ice, the upper part was left in conta£t 
with the* far round mg air, oi furronnded witha bad conducting 
fubftanev, or plunged into the mixture of water and ice: the 
water poured on tTie ice received different temperatures. I 
make three divifions of the refults of all the experiments: lft. 
Water which was only about four degrees above zero, 'melted 
a little more ice in the fame fpace of time than boiling water: 
2d. When the upper part of the cylinder was wrapped in a bad 
conducting fubftance, the hot water melted more ice than when 
it was in contact with the air: 3d. When the upper part of 
the cylinder was plunged into the mixture office and water, 
more ice was melted than when it was left in contad yvith the 
atmofphere at 61? Fahrenheit's thermometer. 


To 



ON FLUIDS AS CONDUCTORS OF HEAT, 


difference of 
temperature. 


Explanation. To explain thefe observations, the properties which we have 
will becommu- reco ffnized in liquid fubftances, and in elaftic fluids, and from 
treated the great- which we-have inferred the changes which areeffedted in their 
+f ^‘®® ren ^ ates °f combinations, muff; be applied to the pheno- 

*. Locomotion mena obferved by Rum ford. 

We have feen, 1 ft. that the liquid particles enter fo much 
effea in fluid*, At . „ , .... 

and ought to be the more rapidly into combination as they were at a greater 

Jj ara K'y coa - diftance from faturaliqn, becaufe then the force which folicits 

locomotion doe* Bt ^ e ^ aturat * on * s greateft; fo that the eflefts which depend on 

not follow the the communication of the temperature mud be very weak, 

temperature^ when the differences between them are but filial 1. 

2d. Locomotion, which ferves to bring particles together 
which are at a greater diftance from faturation, accelerates the 
effeft of the mutual aflion by which its equilibrium iseftablifh- 
ed, fo that it is neceflary to feparate the effeft which depends 
on this caufe from that which is owing to immediate commu¬ 
nication. 

3d. Water and fome other fubftances acquire a greater fpe. 
cific levity on approaching the term of congelation; whence! 
it follows that the locomotion produced by the variations of lenral 
perature in other circumftances will be fubjcfl to modification, 
which niuft be allowed for when water and the other li q@ |i 
which poflTefs this property, approach the term of congcl^M^ 

To apply thefe properties, we muft alfo take into co Jj&lp Il 
ation the direction in which the heat is communicated; mffigp 
combination of effects will be different accordingly as it'lpqj- 
plied to the inferior or fuperior part of a liquid. 

Locomotion ia In order that a ready motion may be eftablifhed between the 
P art ’ c * es which are at the bottom of the veflel, and thofe at the 
ftratun it Jmall. furface, there muft be but little difference between their tem¬ 
perature; the particles which are near the ice, and become 
expanded, will then raife themfelves above thofe which have a 
temperature barely greater; but if the temperature fliould 
caufe a great difference between the (pecific gravities, tins mo¬ 
tion will be much more tfonfined, fo that the ice will remain 
furrounded with water of its own temperature, or which is 
very little removed from it. It is evident, therefore, that that 
part of the effeft which depends on the motion will be 
•lefs, when there is a great difference in the temperatures. 

Tht effeft of But when this diftance in fadt exifts, the eftcdl produced by 
flu'id'.will communication of the heat, independently oi the motion. 


Locomotion is 
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will vary according to the manner in which the temperature is 
prefervCd in the liquids. If the veflel has a non-conduding 
covering, the heal will be retained, and a greater quantity will 
be communicated than if ft had been allowed to pafs into fur- 
rounding bodies.—But when the difference of the temperature 
of the liquid is not confiderable, as in the experiment in which 
water at 16° was employed, it is. more advantageous to aug- 
ment the effeft owing to the tranilation of the particles, by 
cooling all the cylinder, than to preferve that which is owing 
to the Ample communication of caloric. It appears to me that 
this explanation naturally flows from the known properties of 
fluids, anu that Rumford's obfervations do not lead us to new 
indudions 

It mud be remaikcd that by feparating tbeefled which look 
place at the firfl, when a confiderable difference in the tem¬ 
perature could occafion a quick communication, he only ob- 
lerved that which was produced when there were but very 
flight differences between fucceflivc ftra'a of the liquid and the 
ice itfelf; now, when there is but a I’mail difference of falu- 
ralion, either between chemical combinations, or between the 
temperatures, the equilibrium iseftabhfhed very flowly, and it 
becomes difficult to appreciate the effects. 

The experiments which Rumford made by plunging a fma’I 
cylinder of iron, heated to the degree of the ebullition of 
water, into water and mercury Handing over a fniall piece of 
ice, without producing its liqueladion, only prove that when 
two bodies differ but little in their temperature, the equilibri¬ 
um is eftablifhed with difficultv; for it mufl be oblerved that the 
iron, which had but a little fpecific heat, and is a good con¬ 
ductor, mufl have loft the greatefi part of its heat rapidly, in 
that part of the liquid which it puffed gently through, and ne¬ 
ver thcfels have railed that of the liquid but little, or even that 
©I the mercury, confideritig the mafs of it. 

But in thefe experiments of Rumford I find proofs of the 
property whie» ,ie denies lo liquids. 

lit. In all the experiments which I have quoted, except in 
thofe made with the heated cylinder of iron, the liquefadion 
of the ice took place in a confiderable degree, and each part 
liquified fuppofes a quantity of heat which would have railed 
an equal weight of w afer from the term of congelation to 75 
degrees of the centigrade thermometer. 
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greateft where 
the difference of 
temperature is 
molt favourable 
to both the 
caufes of its 
communication. 
C. Rumford’s 
experiments re. 
quire no new lass 
to explain them. 


Additional re¬ 
mark. 


Experiments 
with mercury 
and heated iron 


Other h&a to 
fhew that fluid! 
are proper con¬ 
ductors. 


•2d. He 
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Meieury con¬ 
duits better th3n 
water, but being 
dcufer, has lets 
locomotion, 
ergo, &c. 


Rumford neg¬ 
lects the radiant 
heat. 


'^Experiments of 
other phiiofo- 
phers. 


Kicholfon found 
hrat to pats 
downwards 


2d. He froze the water at the furface of mercury cooled by 
a frigorific mixture; the temperature of the mercury was there¬ 
fore communicated to the water, and the latter yielded its ca¬ 
loric to the mercury, to replace that which it loft. 

If the communication of heat was only the effed of the par¬ 
ticles of a liquid, the mercury of a thermometer would fcarcely 
change its temperature when it had arrived at the freezing point 
of water: in fad in feveral of his experiments (Eflhyl,) Rum-, 
ford fuppofes, that at this degree, the mercury no longer com¬ 
municates heat: now' a thermometer takes the lempeiature of 
neighbouring bodies very rapidly, and indicates it feveral de¬ 
grees below the freezing point of water! and as far as its own 
congelation; then it conduds iifelf like tne folid bodies, and its' 
dilatations become proporlionably Smaller than the preceding. 

Rumford has proved that the concluding power of mercury 
is to that of water as 1000 to 313. 

This effed of the mercury, which takes the temperature of 
the fyftem in which it is placed more rapidly than the water, 
although it has a much greater fpecific gravity, and is much leis 
dilatable by the fame degrees of heat, and consequently the 
heat will caufemudi Id's locomotion in its particles than in thole 
of water; this efted I fay, proves that the changes of tempe- 
ature do not depend on the immediate communication and the 
changes of fpecific gravity which produces the appioximation 
of the particles of unequal temperatures, hut alfo on the better 
or worfe conduding property of each fubftance. 

3d. Rumford paid no attention to the radiant caloric, nor 
did he make any allowance for it; neverthelefs the communi¬ 
cation of heat efiablilhed by its- means between folid bodies 
and liquids, through the gafes, cannot be doubted, and it may 
be remarked that when he brought a healed bullet near to ice 
and tallow, a communication of heat took place which melted 
the furface of both, without it being pofilble to attribute this 
communication to a circulation fuch as he thinks is neceflary. 

The ingenious experiments of Rumford have employed the 
talents of feveral pbilofophers, who have already proved that 
the principles to which they led were not conformable to the 
true refults of obfervalion, 

Nicholfon, in conjundion with Pidet, made fome experi¬ 
ments by which he proved, that, on heating a liquid at the 


through • fluid, furface, by the fuperpofiuon of a body, the heat penetrated. 


and 
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and raifcd a thermometer placed at the bottom of tne liquid : 
to avoid communication by the tides of the veilel, a bad con¬ 
ducting fnbrtance was made choice of, and ne alcertained, 
by means of a thermometer placed in the fame liquid near 
the fide of the velfel, that no current was eftabhfhed which 
differed in the temperature : finally, the motion of the bubbles „ 
which were difengaged, and the other appearances of the 
liquid, convinced him that currents were not formed. 

In thefe experiments* it was proved, that liquids were —and that<rit 
different in their conducing faculty; the penetration of the wolfe 
heat from the top to the bottom, was five times flower in oil mercury, 
than in mercury. 

Kumlord fuppofed that the flighted changes of fpecific 

gravity were accompanied by a locomotion, which produced 

a current, and he endeavoured to render it vifible, by ex- 

poling an alkaline liquor, in which were fufpended very (mall 

fragments o( amber, winch he found had the fame fpecific 

gravity as the liquid, to a change of temperature: but Thom- Thomfon found 

(on has (how 11 +, that the motions ohferved in thefe moleculae t . hc ” 10t,o »« 

■ . of toiicts da 

were illufor'y, and that, in thefe variations of temperature, m>r piove any 

which are gradual, they appear to be owing only to the dii- ^ un J nts * n 

ference of fpecific gravity which they acquire, and to the ad- ? 

herence of air-bubbles, (o that fume of thefe molecular move 

in contrary directions, and run againft each other without 

following the direction of the currents, he lias alio fhown that 

thefe floating corpufeules might receive different motions while 

the ftrata of the liquid maintained, a peifed tranquillity: he 

put water, tinged blue by j$>ce of red cabbage into a glafs vef- —the floating 

lei; he afterwards poured ckai water on it with vital precau- f 011 ^ an<1 
. , 1 . . , tell thro’two 

lion, by means of a tube with a capillary extremity; thus he q U i f fce nt fluid* 

kept the two liquids feparate and ddiinfl; he then heated the of different 

vcffel gently at the bottom : it is uumifelt that if a current iiad coioat *‘ 

been eftablifhed, it would have been marked by the coloured 

liquid, but the reparation of the t^vo liquids was preferved un- 

confufed; moreover the corpufculcs put into the firft liquid 

moved upwards and downwards, and croiled the line of fepa- 

♦ Bibl, But. Tom. XVIII. or Philofophic Journal, Quarto farics. 

V. 19". ,4 

■f Nicholfon's Journal, Oflavo, for Fob. 1802. See alfo a me¬ 
moir by this philcfopher, in the Journal for March, 1 R 0 J, contain¬ 
ing the earJieft experimental examination of the Count's dc&rine. 

* ration 
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ration without producing the mixture of the two fluids, fo that 
their various motions were not the effe£t of a current which 
carried them with it, and neverthelefs, the heat was communi¬ 
cated to all the liquid. The propagation of the heat, and the 
agitation of corpufcules, which have nearly the fame fpecific 
gravity, may therefore lake place, independently of the circu¬ 
latory motion, which is only eftabliftied when there is a differ¬ 
ence of temperature of a certain intenfity between the differ¬ 
ent ftrata of a fluid. 

Murray has oppofed Rumford’s opinion with experiments 
ftill more dire&, and not lefs conclufive; # he placed the bulb 
of a thermometer in a cylinder of ice, which he filled aller- 
fluid. The heatnately with oil and mercury; he afterwards brought a heated 
wards d ° Wn " ^ody near the furface of the liquid; the thermometer rofe fe- 
veral degrees in both experiments; but the heat could not 
have been conveyed by the tides of the ice whofe furface would 
have abforbed and liquefied; no current was eftablifhed, for 
' the moleculae of the liquid having become lighter, could not 
take a contrary direction, and the author avoided ufing water, 
which contracts on paffing from the degree of congelation to a 
temperature a little more raifcd: the beat muft therefore have 
been communicated to the bulb of the thermometer without the 
cftablifhment' of fuch a current as is fuppoled to be requifiie; 
and that which ferved to dilate it was onjy the excefs of what 
had liquefied part of the ice. 

—and mercury The obfervations of Murray prove at the fame time til at 
conduced better mercury is a much more effective conduftor of heat than oil, 
than oil. for the elevation of the thermometer was manifefted by its in¬ 
termedium in a much thorter time, and more ice was liquefied. 

* Ann. de Chim. Florcal, An. X. orPhilof. Journal, 0£tavo, I. 
165.241. The experiments ofThcmibn and Murray, originally 
appeared*!! our Journal, and thofe of CountRumford a re alfo given, 
for which fee the Indexes. 

* 

(To be continued.) 
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XXI. 

♦ 

On the Difficulty of obtaining Alamine in a State of Purity. 

•By R. T. 

To Mr. NICHOLSON. 

SIR, 

Your Journal being open to every difquifition which may 
contribute to the progrefs of fcience, it may not be deemed 
impertinent to afk you, or fome of your correfpondents, to 
point out the bed method of preparing pure alumine. 

You may, probably, refer me to our'modern authors on Aiurolneob- 
chemiftry, but I aver that the methods therein recommended ing faturat7d*fo- 
do not anfwer the purpofe. For if a faturated folution oflutions of alum 
alum of commerce, be decompofed by a like faturated folution ar ‘ d alkall> 
of a carbonated alkali, the alumine obtained is harth to the 
touch, rather fpungy, and flrongly adheres to the tongue. 

This earth, although wathed as often as you pleafe, always appears to con- 
reddens the blue juice of the flowers of mallow, as well as and 13 

of other delicate vegetable blues. It may be wholly dif- 
folved in about 100 parts of boiling water: and the folution 
becomes very turbid by muriate of barytes. 

If, on the other hand, a dilute (olutiou of alum be decom- Dilute folutions 
poled by another of alkali, a quite different product will beS^thefappcar-*' 
obtained.. The alumine produced, on being deffccated is notance, 
porous, but fplits into pieces like Hatch; and has, before it is 
nearly dry, a certain degree of tranfparency j it breaks with 
a fmooth and nearly conchoidal fradure j it does not adhere to 
the tongue like the former, and has no earthy appearance. 

This, like the former, cannot be freed from the adhering acid, hkewife add. 

It alfo changes tine vegetable blues to red, although ever 
fo much wathed. What is the reatbn of this ? Is there no 
method of forcing this earth from the adhering add? or is it 
perhaps a characterise of the earth ilfelf, to redden vegetable 
blues. If you will pleafe to antwer this quellion, or point 
out a better method for procuring this earth pure, you will 
much oblige, 

Camden-Tuwn, Sir, Your confiant reader. 

May 23, IB0+. R. T. 

REPLY. 

THIS letter having arrived fo late in Ibe month, I api only 
for the prefent offer it to my other ccrrefpondents. 

SCIENTIFIC 
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Next} Earth . 

jAl NEW earth has been difcovered by Profeflor Klaproth 
of Berlin, in an ore which was hitherto fuppofed to contain 
tungften, to which lie has givjen the name of ochroit earth, 
the mineral which contains it he has called ochro'it, (ochroites.) 
This earth feems to form the connecting link between the 
eaiflis and the metallic oxides. Like ytrria, it produces a 
reddifli coloured fait w r ith fulpluiric acid \ and is picofptlable 
by all the piufliates; but it is diftmguifhed from yttria by not 
forming Iweet fails, and by not being (at leak much lets) 
folublu in carbonate of ammonia, and by acquiring when 
ignited, a liglit brown coloui. This earth lartlier differs from 
yttria, by not being foluble either by boras nor by phofphates, 
with which yttria fules into a colourlrfs pellucid bead. Its 
other tharaclcnfries, and method of obtaining will be given 
in our next journal. 


Suberic Acid from Paper*. 

BRUGNATELLI has obferved, that when nitric acid 
is made to act upon paper, a large quantity of fuberic acid, 
mixt with oxalic acid, is obtained. This proves that Fourcroy 
was right, in placing cork among the immediate principles 
of vegetables. 


Eafy and expeditious Method of preparing Copal Varnijh +. 

DEMMENIE, an ingenious glafs blower, has noticed that 
the folulion of copal may eafily be effected, by expofing it to 
the vapours of alcohol or oil of turpentine. For that purpofe 
an alembic may be filled £ with either of thefe fluids, and 
feme pieces of copal fu fibred to be fufpended by threads in it, 
over the furface of the fluid. After having made the alcohol 
or oil of turpentine to boil, the copal becomes liquefied, 
drops into the fluid and becomes diflolved. When no farther 

* Gehlen’s Journal of ChemtJlrj t Vol. I. p, 3. page 340. 

f Ibidem. 
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ioiution takes place, the whole is fuffered to cool, and the 
folution of copal is decanted from the unrliflblved part. The 
▼smith has no more colour than the copal itfelf. 


Large Piece of Amber *. 

A PIECE of amber weighing 1 Sib. 7 02 . 9fcr. and meafur- Larg: fpeeimen 
ing 318| cubic inches, has lately been found at Schlapacken, i!nl>e ‘* 
near Gumbinnen and Infterburg in Germany, which is the 
larged mafs of amber hitherto found. Its colour is a pale 
yellow, interfered with feveral lines. Its value is eftimated 
at about 40,000 dollars. 

Fluoric Ether f. 

15oz. Previoufly ignited and pulverized fluate of lime, 
were introduced into a retort containing lOoz. of highly 
rectified alcohol, and an equal quantity of fulplmric acid of 
1,860 fpec. grav, and the mixture diftilled to drynefs. During 
the diftillation, a large quantity of gas was evolved, which 
burnt with a beautiful blue flame, and difiiifed an odour 
refembling phofphoraled hydrogen. During the combuftion 
of this gas, vapours of fluoric acid were precipitaled. The 
produft which had been obtained during the difldlation was 
again diftilled to one half, and the ptoducfc which paflt-d over, 
was poured into a vial containing water. No heat was pro¬ 
duced, nor did the two fluids mix. It was therefore ether. 

But as its tafte was four, I added to it a folution of polafti; 
this inftantly feparated a confiderable quantity of fllex, and 
the whole became converted into a gelatinous mafs. The 
whole mafs, on being again diftilled, yielded pure fluoric 
ether. It greatly refembled fulplmric ether; its fpecific 
gravity was 0,720j it burnt with a blue flame; its tafte was 
bitter, and greatly refembling bitter almonds. 

New Method of preparing Nitric Ether. Bp Brugnatelli J. Nitric ether. 

INTRODUCE into a tubulated retort, one ounce of fugar, 
and pour over it two ounces ol highly concentrated alcohol. 

Adapt to the retort a capacious leceiver furrounded with 

* Ibid* f Ibid, t Ibid. 

.cloth 
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tlolh dipt into water; and ferurc the junctures of the veflels , 
by furrounding them with flip 4 , of paper only. Having don*, 
this pour through the tubulure of the retort Soz.of concentrated ‘ 
nitrous acid; a violent adion takes place, the fugar becoriVj^ 
diflolved, and the alcohol converted into ether, pafTes over 
into the receiver; its quantity is nearly equal to the alcohol 
employed. 


Accenfmn of Sulphuretted Jlidrogen Gas, by the AJfufion qf 
Nitrous Acid. By Pufejfor Lichtlnberg *. 

Afcenfion of ATTEMPTING to i Hull rate the decompotition of ^ful* 
drogea^as! phuretted hydrogen gas, I filled a bottle with it, capable of 
holding about l8oz. of water. Having done this, I poured 
into it at once, £ of an ounce of nitrous acid ; a biffing edifo 
took place, and much red vapour was difengaged» which ip. 
Older not to moleft my auditors, I confined in the bottle, by ^ 
corking it. Nofoonerhad this been accomplifbcd, the mix¬ 
ture exploded with a loud report, accompanied with a blue 
flaract. The pieces of glafs were thrown to a confiderable 
rhflance, the larger ones weie covered with fulphur. 


* Ibid. 

•f For the fuccefs of thi* expeiiment, it feems to me to be nectf- 
faiy that the gas muft be obtained by decompofmg water by means 
uf iulphuict ot non and an acid; for it always failed in my hands, 
if an earthy or alkaline fulphuict had been made uie of for the pro* 
-luftion of it F. A. 
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A 

JO ITR NA L 

OF 

Natural philosophy, chemistry, 

, „ * AND 

THE ARTS. 


JULY, 1804 . 


ARTICLE 1. 

Oft ike fuppofed Chemical Affinity of the Element^ of Common Air; 
with Remarks on Dr. Thonifon's Obfcrvations of that Subject . 
in a Letter from Mr. J. Dalton. 

To Mr. NICHOLSON. 

SIR, 

In a former letter, inferted in your Journal (new feries, vol. Difficulties it« 
III. page 2f>7) I endeavoured to (hew the abfurdity of the no- tU 

tion of atmofphericai air being a chemical compound of azotic mofpheric air is 
and oxigenous gafes. Befides the difficulty, or rathe? impoffi- 60I °'‘ 

bihly on the one hand of conceiving how two elementary par¬ 
ticles, conftantly repelling each other, (hould notwithftanding 
be held together by a principle of cobefion or chemical affinity; 
hr op the other hand, fuppofing the two atoms to combine, 
and form one centre of repulfion, how atmofpheric air fliould 
differ from nitrous gas, &c. There are a variety of fads which 
oppofe the do&rine fo forcibly that I have for feme time won¬ 
dered on what grounds- thofe who are flill its adherents de¬ 
fended it. Dr. Thomfon, in the fecond edition of his che- Dr. Thomfon’s 
mi fly, vol. III. page 31 0, after reviewing the opinions of dif- 
ferent philofophers on this head, and amongft others my own, dolhiae* 
^concludes that air isachemical compound; he affigos the four 
following reafons, for the conclufion, which, from his extenfive 
Vol. VIII.— Jvly^ 1804. L *aq*« 
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acquaintance with authorities, may fairly. It is prefumed* be 
deemed the pttoft cogent that have been offered on that fide “of 
the queftioti. It is the objeft of this communication to 4hew 
■ their infufiicieucy. 

1. The conftant . I. The conflant proportion of azot and oxigen in the attoo- 

propoition of fphere is conftdered as an argument for their being held by afl*» 
oxigcn andatot . , . M , 

fuppofed to be nity. So indeed it may ; but it is equally in favour of my by- 

Kgulited by-«f-,pothefi«, and therefore nothing tending to decide the quefiion 
treajei °Ittraffm can he obtained from it. For, let part of the oxigen be ab- 
of the abvwUnt drafted any where from the atmofphere; then the azot may be 
8 *** fuppofed to attraft the oxigen from the vicinity, and thus the 

equilibrium be reflored: but it is certainly equally fatisfaftory 
to fiippofe that the oxigen in the vicinity, meeting with a lefs' 
repulfive power from the deficient quarter, mulling prevents 
its diffufion into that quarter but -the azot previdufly there* 
which, by hypothecs can only retard, but by no means present 
-rbtit this may tlie eft eft. Thus then, whether the azot altruci the oxigen, or 
babtlit^be af°" 0}£ 'g e u repd itfelf, the effeft is precifely the fame. From 
cribed^to dimi. this faft fimply, it is impofiibie therefore to decide the merits 
mmjhedrtpul- 0 f either theory; but if it be found that any one gas diffufcs 
"ficlcntga?/for, in any other, with nearly the fame celerity, it will be a 
* c * prefumption in favour of my hypothecs; if otlierwife, it may 

be urged that the quicker diffafion is owing to the ftrdnger affi¬ 
nity. I have made a great number of experiment icon this head, 
but could not find any remarkable difference in the time and 
eircumflances of diffufion of the fame gas. 

2 . Humboldt and 2 ; It is faid the experiments of Morozzo and Humboldt fhew 

M 7ments S - e that ^ at air P 0 ® 5 ^ different properties from a mere mixture of its 

a nler^mixture two component parts. I do not credit the experiments.— 

«f the gates dif- H um boldt finds u variable quantity of oxigen, from 25 to 30, 

fers from atm. . • .i • i .. , 

air:—not etc- or niore P** cent. m the air j whereas others who are more 

dined. accurate; find but 21, or at mofl 22, and that cnnjlunt. It is 

no wonder then, if he mix 28 oxigen and 72 azot, that the 

mixture diminiflies nitrous gas more than air, and fupports 

combuftion and animal life for a longer time. 

j.D'ffrrentcom- 3. Different combuftibles are capable of abforbing different 

eTfl^rm $uan b P ort * ons °f oxigen from a given quantity of' air. Phofphorus 

tines of.oanifen 22 per cent. Sulphur, S, &c.—The Only inferences I draw 

from tvuumcn frpm thefe fads are, that phofphorus will burn in ^oxigen of any 

den(Uy„ that fulphur wilt not burn in oxigen unlefs it be of -f 

of ;4mofpberic denfity or more-, The difference in the pheno- 

: v 3 * mena 
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mena of com bullion in air, and in oxigen is not to be afcribed Afcrifccd rarely 
to the combination of azot and oxigen, but to the Iefs denfity ties^of^x- 
©f the latter, (^) of what a pure atmofphere of the fame gas jgen in which 
would be. From an incidental but imperfeft trial I made, in ^ cesfe w 
conjunftion with Mr. Davy lafl winter, I have no doubt but 
iron wire would bam in common air of five times the denfity 
yvith brilliancy as in an afmofphere of pure oxigen of common 
denfily. At any rate it is notorious that as the denfity of com- ; . 

mon air is increafed, combuflion in it becomes more vigorous. 

Though I have never attempted combuflion in an atmofphere Propofed expe- 

of pure oxigen of the common denfity/1 can fcarcely doubt 

that the appearancees would be much the fame as in the open 

air. It is probable therefore that the fafts under this head, if 

duly invefligated, would turn out in favour of the hypothefis 

of air beingftf mixture. 

4. “ A gas no way diflinguifliable from common air fre- 4 . Gasrefem- 
quenlly makes its appearance during the preparation of nitric . ft 

acid; and Mr. Davy decompofed nitrous oxide, by palling it preparing nitrous 
througb a retl hot tube, and converted it into nitric acid and a aC d; 
gas, which poflefled the properties of common air; now if air 
were a mere mixture, it is infinitely improbable that its (wo 
conflitueni parts fliould be evolved during fuch precedes ex- 
aft ly in the proportion thatexifls in common air.”—Granted; 
but as the force Of this argument refls upon the emit propor¬ 
tion of oxigen and azot in the gafes fo evolved, (hat is, upon 
their being conflicted always of 21 per cent, oxigen, and 79 
azot, the fafts fliould be made out accordingly. Dr. Prieflley Anfwer. The 
is the only one I know of, who has particularly examined the 
gas produced in the preparation of nitric acid, and he found it portion of parts, 
to have much more oxigen than common air. Mr. Davy in his beci; , " 
nnalyfis of nitrous oxide, found the gas analogous to atmo- 
fpheric'air always to contain Itjs oxigen, though it was nearly 
of the aliriofpbcric ftandard. 

. The quick afeent of hidrogen and the defeent of carbonic The ftatkal 
acid, have been ohjefted to my hypothefis as fafts that prove or J e ' f “ nC 
the operation of the laws of fpecific gravities on elaflic fluids, fords J proof 
Ho doubt can exift that a portion of elaflic fluid completely ^ 

infulated, as a balloon, or a bubble of carbonic acid or hidro-diffufiah.* 0 ” 
gen, Surrounded by a film of water, is fubjeft to tbe laws of 
gravitation, and riles or falls in elaflic fluids on Ami fame prin* 

X 2 , ciplc 


:> 
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ivirnm chemical afeihitt of 


l' € 


iwc fpeerflly 
than the diffu< 
ion eu tajtc 
place. 


ciple as'it rifes in water; lire fame mil ft be allowed when A 
veffel, containing a con fiderabie port ion of elaftk? fluid, is fud- 
denlyeapofedat feme furface lo the aimofphere;; in, this cafe, 
the fluids mufi operate ypm each othi'r for ,a few moments in * 
cpifelfed capacity, as in elaftre bodies; becatrfe the diffufive 
W repul five forte by which they cotiftantly tend to difperfion, 
is comparatively flow in producing the ultimate effect, being 
in this refpeft exactly fimilarto chemical affinity, the operation 
gradually dirainilhmg as the effect draws towards a conclufjon. 
7 oi tht fepsrate Nothing more therefore ran.be inferred from the fefls above- 
tfcd^thdr*" mentioned, than that gravity overpowers, and for a moment 
relative gravity obliterates live effefi of that caufe which in other Cafes fiowly 
produces the difperfton of the fluid, whether it be attraction, 
as commonly fuppofed, or repulfion, as I fuppofe. Chemical 
philofophers have not enquired fufficienlly into the effects of 
expofing gafes in different circamftances lo the atmofphere; 
all that we are ufually told is, that a jar filled with hicjrogen 
and uncovered, lofes itsgas in a few feconds; but if inverted, 
it remains nearly pure for a confiderable time, &c. I find that 
a cylindrie jar of 7 inches depth and 2| diameter, being filled 
with hidrogen, and inverted, lofes more than half of its gas in 
twominutes, and there is folittle left as fcareely to explode in 
But the diffufijn five minutes. If a tube* 12 inches long and I inch diameter, 
™u ^ n y be filled with hidrogen, and expofed in like manner tothe at*' 
taught. mofphere, it will lofe half its gas in five minutes, and that the 

feme, whether it be held op or down or horizontal. Here we 
fee effects that cannot be accounted for by gravity, that are 
produced in oppofition lo ks agency, and where indeed it is' 
almoft obliterated by the action of fome more powerful caufe. 
Let the advocates for the atmofphere being a chemical com¬ 
pound attend to fucb fads as tbefe, and they will loon fiftd 
themfelves reduced to acknowledge that atl gafet have the fame 
affinity for oik another , a petition which their, do&rine ulli- 
The faftt, if mately tends to eflabfifh. Indeed it it the feme with regard 
nit '^would^w t0 a * r 8B< ^ va P° ur » °f water, ether, or of any other fluid; that 
that it i* the is, all kinds of gas or mixtures of gafes, have the fame affinity 
for the fame vapour, and even a torricellian vacuum poffeffes 
Imi nate* juft the fame affinity as any of them, judging from the quantity 
jween a g« and evaporated, and force of the vapour in a given volume. If 
vacuum. ^ one doubt it, he may eafily fatisfy. himfelf by throwing up 

a drop 
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adrop or two of ether into the vacuum of a pmmon baromfr 
ter; if the temperature be 68 p ; the mercury will fall 15 inches 
near! 1 ) * at the f$me time, *if ether be admitted to a given bulk 
of any kind of gas, fubjefit (9 the prefTure of the atmofphere, 
the volume will be doubled, clearly (hewing that the ejaftic 
vapour from the ether is the fame in both cafes, namely, an 
independent fluid of 15 inches force. • 

I cannot difmifs this fuhjeft without obfervlng, in juflice to Water does not 
Dr. Thomfon, that he has entered more clearly into my views d, ^ a,lfe “ r * 
of thefe fubjefls than any other of our own country who has 
animadverted upon them. There are certain principles, how- 
ever, which he, with moft chemifis of the prefent day, em¬ 
braces, which are, according to my experience, decidedly 
erroneous. One of thefe is, that-venter dijjblvcs air. An ex-. 
c.ellent paper.of Mr. W. Henry, on (he abforption of gafes by 
water, in the Fhilof. Tranfaftions lor 1803, has (hewn us fuf- 

v * , t 

ficiently in what light we (bould view, the fuppofed fplution of 
air in water. Certainly air that is retained in water by me¬ 
chanical force, and which always elcapes when that force is 
withdrawn, cannot with any propriety be faid to beheld by 
chemica} affinity. . 

Dr, Thornton has been miflnformed refpe&ing my opinions The author to 

on the expanfion of liquids. In vol. i. page 343, he gives it 

as my fuggeftion, that all liquids expand the lame quantity ah liquids by 

from their freezing to their boiling temperatures. I never en* f, * e 

tertained fuch an opinion; and it is certainly erroneous. My ution and boil- 

iJea is, that pure and homogeneous liquids,' fuch as water and in * * fcut *!?** 
r ■ . . • 1 r e 1 . any Angle fluid 

mercury, expand according to the fquare ot the temperatures expand, accord- 

from the ppints at which they congeal; but I have npt yet found in S t0 die tfluare 

a law to regulate fhe relative expanfions of thefe and other ture 

liquids, freeing point. 


I am your’s, &e. 


J. DALTON 


Manehefier, 
Jync 16, 1804. 
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OP SQUARES AKB CUBES* 


II, 

Mnjy Methods qf completing the Tables of Squares and Cubes, la 
y ' a Letter from. Vi. G. 


To Mr. NICHOLSON. 


Computation of In 
futures t 


SIR, 


the Jail number of your Journal, Mr. Councer’s exlenfive 
table' of fquares is dated to be deficient from’No. 28261 to 
2906'J. This deficiency may very eafily be filled up by this 
rule. To the fquare of any given root add twice that root 
-J- 1 j the product will be the fquare of the next root. . 

Of cubes; The table of one half the cubes in Mr. Councpr^ table, may 
half the fcries ; eafily be made, examined, and added to, by the following/ 
rule: Multiply the cube of any given root by 8; the product 
will be the cube of twice the next root, 
the other half. The other half of the cubes in the fame table, and aifo all' 
thofe already found as above, may eafily be found from any 
two cubes and their roots in fucceffion being given. Thus; 
From the given cube of the largefl of the given roots, fublraft 
the given cube, of the next lefs given root; to the remainder 
add fix times the Iargeft given root, and aifo the given cube of 
the'largeft given root; the fum will be the cube required j as 
will appear from the following example: 

Roots. Cubes. 

9999—Ar: 999700029999 \ Required the cube 
Dzzl 0000—B— 1 000000000000 j of the root 10001. 

B 


Give 


{ 


6 Dm 


299970001 Remainder. 


60000 «[ Six lin,es Me large# 

v l given root. 


B-fC-f 6 D=i000300030001— j of 


I am. Sir, 

Your moil humble fervant, 

Eajl Smithfield. H. G. 


Problem 
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Problem!,in Spheroidal Trmgkt. By pEREOfiiNtis Peotews. 


SIR, 


To Mr. NICHOLSON. 


The of the problem relating to the figure of the 

earth, in m/firfl letter *, led to fame new properties of fpbero- ui ^ |lei> 
idal JLrianglefi, from which I (hall endeavour, »h this, to deduce 
a few rules, that may be applied with fuccefs in trigonometric 
cal furvey*. It will be found that, though the general formula 
be complex, yet, in the cafes that occur in prance, they ad- 
mil of being fufficiently Amplified; for not only may the terms 
involving the feconri and higher powers of the compreffion, 
but alfo frequently the differences between the longitudes and 

latitudes of the Rations, be reje&ed. ■ 

l. < Having given the latitude, of two place on .hp furface 0,v« 

of the earth, and the length of the ftraight line or chord joining chord of arC! 
them, il is required to find their difference of longitude ?' JUquir* diff. 
Let x, ? be the latitudes of the two places, D their difiance 

in fathoms, a the radius of the equator in fathoms, —= 3 the 

* . d 

, compreffion at the poles, d fucfllhat fin and thc 

difference of longitudes of two places, whofe latitudes are 
x, ®; and difiance d on the fphere. Then by e formula, 
page 16, * (he true difference of longitude » is equal to 

Q x i-= w '+Q 3, if werejea the higher powers of3, in whichf 

‘ 2({vi x-fin?)*-2 fin I d* (fin x*+fin^) 

Q — ~ col. X col. ? tin 

Now becaufe in trigonometrical furveys, d, and (*-$) 

2{finX—fin?)* __ 
are fmall, we may take Acol . iii'To/ ~ 


* Journal for May. . . . , 

+ There are feme typographic apd other error. .n th, paper 
referred to. which I lure taken notiee of >t the end of than letter. 

S cof. 
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■ S eorY 5 ±!V Cn /iz!V • 

. V 8.7 V * m . 

• to). Vcof. ?fill J— ™~ x ”' * ® ■ 

2finfii«(fin)i»+fin? 1 ) , ■; 6n*rf» 

> cof. ? fin■/ - = * >a °g- x h °g- -fi£r= ■ 

d 

2 tang. * tang. <P fin f dx-rr; wherefore Q is equal to 4- fin 

W * , 1 V f 


-2 tang, x tang! $ fin § dx tt, and 

, < ■ » - 


X—0 X—<J> 

2 X ~w' 

/ » f d a 2 fx-1 

w—u —3. | tang, x tang. <Px-^--7—, > nearly; where 

the correction Q5 will be given in feconds of a degree, if d t 
v'» and (x—?>), -be exprefled in feconds. 

By fpherics cof. ✓= g f - '- 8 "* 6 ? i, whence we find, 

cof. X cof. <p * 

when d and f are fmall, «' = ' / / + fd-x-fft) 1 

V *> cof. X col. <p J 
without any fenfible error, which value fubftituted in the for¬ 
mula *=»'+Q3> will give the true difference of'longitude re. 
quired. 

When the meafured chord is perpendicular to the meridian, 

$ is nearly equal tox, and confcquenllyV= j£_ == _JL>. 

cof. x a cof. X* 


D 


and *—•— -x (I —3 fin x a ), or«: 


D 


J r /> I * “V Mil A I- |/I ----■ _ • 111 ! 4 

° col ‘ * . . " cof. X [a+c lin XT) * bat 

c+c fin x* is equal to the radius of curvature of the perpendi¬ 
cular to the meridian, in the latitude X=AM in the figure 
{Journal for May), which put = R, and there refults u'zz 

j^cof/x* which corref P ond s exafUy with ono of Legendre's 
theorems, (Mm. Jcad. 1787). 

' Example. Let x=5o° 44/ 23",71, the latitude of Beacby 
Head, <J>= 50° 37' 7",31, the latitude of Dunnofe, D^= 
56366,57 fathoms, and <*=*3496740. Then becaufefin $dZ 

d is=--. nearly =3336",73, »'=l 0 27' O'^and 

»* 

r-3105",74 i; in which, if we fuppofe wefhallhave 

J26' 47",93. ! " 


2* * Having 
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2. 1 Having given the latitude of a place, and its longitude Pmb.H. Oi«a 
and diftance from another place, it» required to find the other^ g J at jn j n ^ f- 
latitude V tance from an* 

Let a be the given and $ the required latitude 5 D the mear ^ 

fu red diftance, d=?~p, «the difference of longitude, and<p ,l * ft ‘ 

the latitude on the fphefe found from A, «, d. Then by fphe- 
rics cof. A cof. cof. p-fdin h fin* ?^=tcof. d, whence, when 
d, u, and X— are final!, there refults A— $'=;fc */{d % —cof. A 
cof. Of. «|®}=± <v/{4 4 ‘“ w * cof A*) nearly. But by the theorem, 
page 16, if f»x, we find x=Q 3, in which the variable 

quantity 8 b - *■ (li " ^ t fl " *’+ fl ° 

^ cof. A fin W cof. of— tin a cof. 

§d* (finX a -|-fin $'*) — 2cof. • {x—$')* 


2 cof. a fin fin l^+fi* 1 (A—$0 


or' 


| d * (fin A*-f fin tf *)—2 cof. 


±?Vtx- 


Q = 


■■m 


.(x-r) 




cof. a fin $'fin | «'x a/-f-(A— 

Now when A and <Pare nearly equal, this formula becomes. 


_ __ fin A*, d 2 — 2 cof. A* (A — $')* __ 
~~ ». cof. A fin ty fin £ w-j*(X—?') 


fin A 2 d* — 2 cof. A» (A - V)* 
cof. A fin a fin ~u. a^Cx—?') 

3. 1 Having given the latitude A, the horizontal angle «, p X ob. in. 

and the difiance D. it is required to find the difference of Ion- t ’, n ' en . onc lat * 

. , „ i with the horlz. 

gttude . angle and dif- 

Let tp be the latitude, and u the longitude of tl. place re- t» ncc 5 To find 

diff# lon^« 

quired; with the latitudes A, and diftance dss:-—, on the 

fphere, 'to find the difference of longitude </, and the horizontal 
angle «! at X. 

..i , fin d fin «•' fin d , , £ 

Then wtll fin v = - . , or u — ‘' J TT 1 > but by firft 


cof. $ • cof. $ 

d* 2(A-(pl 2 


f , d* 

queftion «=:»'—Is tang. A tang. p' X ^ 

' ^ ^ ^<ang. X fin $cof. $ 


}■ 


wherefore «: 


d fin a' 


cof. (p 


lm 


2 cof. <P 2 (A —3>)* \ ■) d fin a! C ^/ fin A* 
'* / $ *“ coi. <P c 

)!• 


d* tin v 
2 cof. X* ( A-<P) a 
d* fin « ,a 


Now 
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Now by fpherics f —1 is = cof.ferd, and fin a =s 
fin a—2 fin «' 4 cof. * cof. by theorem, page 17; or 

becaufe-= cof. X cotang. « fer£, the fin a! is = fin «—• 

ti) ’ * ■ 

2 fin a' cof. «' 4 cof. X s J; consequently w is = 

dfinaf fin X 4 7 C , 2 cof. X* c«>f. 

—t-4 i-J.-?— r f *'1 1+— 

cot. $ (. fit) K l J (. 


fin a- 4 


.3 


Prob. IV. 


From the theorem fin a — fin & — 2 fin a! c©,f. a' 4 cof. x\ 3, 

it is nianifpfl that a is nearly equal to a'-f-fin 2a' <jof. X 4 . 3. 

When a is nearly equal to a right angle, we have » zs 

d fin a f . . . 1 D fin a ... - ., ... 

— : — <1—3 fin x 4 > =——-—, which corresponds with one 

col. 9 l J Keol.<p J 

of Legendre’s theorems. 

4. * Having given the latitudes of two places, and their 

Given,two Tats- difference of longitude, it is required to find the horizontal 

To find hori*. angles? 

w*' et< Let X, $ be the latitudes of two places, m their difference of 

longitude, and «, 0 the horizontal angles at x, <p rcfpcflively 
on the fpheroid; alfo a, $ the correfponding angles on the 
fphcrc, which may be found from the data by the rules of Sphe¬ 
rical trigonometry. Then by the theorem, page J7, if we put, 

„ cof. x fin 9 —fin x 
M = 2 fin a' 2 X— t-zX -^- z:2fina' a x 


cof. X cof. 


cof. 9 
X -f* 


fin u< 
9- 


col. 9 


x 


fer£. 


N = M. x (fin x-f-fin $) — ~ j -J- cotang, a! Ml, and 

]M' = M. fin (finx-f-fin i?) | -f- colang. /S' M 2 , 

we (hall have atspa'-f M 3 -f-.N $ 4 , and 0 = 0'—M 3 -f- V3 4 , 
Example. Let a r= 3496740, b—3477210, > — 49* 40', 
9~5()° O', and w~30'. (See the Account of the Trigonome¬ 
trical Survey, fyc. Vol. J, Page 158J. Then the two colali- 
y ludes, and the included angle 30', will give the Spherical angles 
a', 0', 43° 51' 48'',3, and, 135° 45' 16",2 refpeflively. The 
remaining part of the calculation is as follows; 





f&OSlEfctS IK SPHEROt&At TRIAKOIES. ]$£ 

2 fiDa'’ - Log. 9.98242 - Sin * (fin X-j-fin $)-f 0.65503$. 

Cof. \ - - Log. 9,81100 - - Cotang. *'. M - 0.432644 

Cof. i±J. Log .9.80957 Cotang. £'.M - - - 0.426906 

Sec. <p - -Log.0.19193 ’ — 1 - 

<P—X . v * Log. J.30103 N - Log. 9.65937—N'Log.9.65937 

wcour. -Log, 8.52288 ' 206264", 8 - Log. 5.31443 

—-- 3* - Log. 5.49408 

M - » - - Log. 9.61889 , , . . .. 

206264",8 Log. 5.31443 M"« a -'Log. 0.46788-2" 937 

5.Log. 7.7470+ 

M"J - - - Log. 2.68036 - 479",025 

+2 ,937 


481",962=:8' 


Therefore a” 43° 59' 50",262, and £ — 135° 37' 14 V ,238. 

Mr. Dalby makes C 43 59 51 , 55, and ^=135 37 12 , 95. 

I have already remarked, that the fum of the horizontal To afrertaln the 
angles on the fpherc anil fpheroid are very nearly equal, and fhe^theorrm 0 - 0 ^ 
that they would be perfediy fo, if we were permitted torejeS that the funi W 
the terms of the formulae involving the powers of $ higher than ^ c t h° r )-*Jj*^ les 
the firft. We thall now, by retaining the fquare of 2, afeertain an d fpheroid are 
,. the probable error of this theorem. neatJ 7 c l ual * 

We have then by the formulae,* 

Now N’-fN'is equal to M f fin^-fin^+^i^J? 1 

l ti n a' h n p J 

- f 2 fin (ct'4-0 f ) 7 

;Z-M (fin X — fin 1 fin x — fin $-—-| i but in 

. all the cafes that occur in pradice, x and $ are nearly equal, 
and the fum of*', ft differs little from two right angles, where- 

fore the fin x a - *— fin $ a , and —■■ — ■—rp muft be/fmall, and 

the fum of thefe is not only to be multiplied by M, which is 

■“ alfo fmall, but b) S 4 , which is about So that (N + 

j t yutHJv 

N'}^ * s infenfible, and therefore -f-^* 

■ When ip is nearly equal to x, the formula may be confider- 
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It i? almoft ri- 
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Detfcrmination 
of the eccentri¬ 
city at place of 
obf. 


HtOBLKMS IN SPHEROIDAL TRIANGLES, 

ably fimplified^ For then M ~2 fin *'* cof, A x ^— 7 -, And 
N~M (2 fm x* — |) rf cotang. *1 M*} and if at ~ 90° ferd, 
M isSz 2 cof. a + — “j and NzM (2 fin a* — A). 

W 

The particular Hates of the data, when the term involving 
the fecond power of 3 is rjgoroufly equal to nothing," may be 
thus determined: 

In the firft place, if 3~<yor the eccentricity of the fphe¬ 
roid be infinitely fmall, a-, oi, and /=, /3', are exafifly equal to 
each other. . ' , 

Secondly, when M ~ o, N is zz o, but M is when 
$ = A. or the fine atzz 0 , that is when the triangle js ifofceles, 
or the dire&ions of the places due north or fouth of each other. 

It appears then that this property of fpheroidal triangles, firft 
advanced by Mr. Dalby, and objected to by Mr. Playfair, isahnoft 
rigoroufiy exndt; and it might eafily be thewn, that its appli¬ 
cation will never occafion any material error, oven in the moft 
unfavourable cafe that can be propofed. And it is iy?t merely 
an elegant and curious theorem, but is highly valuable, as af¬ 
fording a method of determining the longitudes of places from 
terreftrial meafu remen Is, almoft independent of all hypotliefis. 
For whether the eprth be an exafi ellipfoid or not, any fmall 
portion of its furliicc may certainly, without errpr, be coti- 
fidered as pertaining to one of fmall eccentricity, which 
fuppofition is all that is neceflary for detnonftrating 
theorem. 1 ' 

Our folution alfo affords an eafy method o.f determining the 
eccentricity at flie place of observation. For if we have the 
latitudes and difference of longitude given, we fiiall alfo have 
the horizontal angles on the fphere. But from obfervations of 
the pole ftaf, we may find the horizontal angles on the fpheroid, 
and confequently the difference between them; but this differ¬ 
ence is equal to-a certain function of 3 in our folution, whence 
we iball have an equation, frbm which S may be determined. 
Thus if « be the cbferved horizontal angle on the fpheroid, and 
a the computed one on the fphere, we have M 3 -f. N 3* zz‘ 
«— at, Now if werejedt the term N 3 2 as tnfenfible, we ob- 

' —— Qtf 

tain a near value of 3— which fubftituted for 3 in 
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M + 3, gives 3zr> 


M-t- 


- very nearly. Here a queftiori 


M. 

naturally arifes; viz. To determine the value of »’ fuch that 

1 may be obtained in this manner with the higheft 4 e fe ,ee of 
accuracy, of which the method is fufceptible. 

This will evidently be the cafe when hd is about its maximum 

Value. So that if we pat the differential of Mzo» and fubfti- 

tute the value of the differential of a' refulling From the proper- 

' ties of the fpherical triangle in this equation, we (hall have the 

required value of the horizontal angle, iiet us fiippofe x and 

, , fin (f> — fin X 

u given, and there will refult fin a!* x -r-r— a maxi- 

col. <P 

mumj whence 2 cotang. «' cof. <P (fin <p — fin x) d<*'-£ (t — 

X dQzz°' • But by fpherics, 

JadT " , } , cof. X tang. <p — fin X cof. « 

!»Cotang .ZZL - *-r. -, 

S fin * 

and iafzz —~ — x d,; wherefore by fubftitution, 
cof. Q* fin u 

„ - . - . cof. <p(I— i!nXfin<P) fin w 

2 fin *' cof. aJ~ ------ x ——r-- 


coi . x 


tin $ — fin X 

• < 

fam?. « 


cot. <P 


Alfo when « and $ —• x are fmall, the fin 
^ fin (<p — x) 4.2 .fin x x cof. <p fin w 9 1, ahd fin $— fin ?. 


H 2 cof. - x fin ~ 


>; confequently 2 cof. 


, ^ (1 — fin ft fin X) fin (ft — X) -f 2 fin X cof. ft fin 

2 cof* cof. 



and 2 cof. «'* ZZ 1 if we fuppofe Q ZZ x nearly, and fin ■§ u % 
very fmall. 

When the horizontal angle therefore, is equal to 45° or 
135°, the oblervations will be nearly in their moft favourable 
ftate for determining the comprefiion by means of our theorem. 
We might illuftrate this method by examples taken from the 
trigonometrical liirvey of Great Britain, but on reference to 
it I have found fewer complete fets of obfervations than might 
be Cxpefled, and fuch as are complete in every refpedt, are 
not well calculated for this purpofe, the horizontal angles be- 

.»ng 
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ing nearly right ones. The obfervations at Beacfcy Head and 
JDannofe give ttv.t & r the ctmipreUion; bq| it mofl be re¬ 
marked, that the date of the data is very unfavourable in this 
example. > 1 

The rules which our fetation gives for computing the hori¬ 
zontal angles from the latitudes and difference of longitude, 
will ,be found, I apprehend, much fliorter than Mr. Dalby’s, 
betides the advantage they poffefs of affording us the means of 
afcerlaining the' figure of the earth by a very Ample procefs, 
from obfervations made with the fame inftruments and by the 
j&tme obfervers. 

The theorems we have been detailing* with feme others 
which may perhaps form the fubjeft of another letter, would 
give us the relative pofition of one place to another on the fur- 
face of the earth, were its figure an ellipfoid of known dimen- 
iions; but as this is Rill considered as problematical, the roc-^ 
thod adopted by the gentlemen who have fo ably conduced 
the furvey of our ifland, is certainly preferable; They firff 
obtain the length of a degree upon the meridian; and its per¬ 
pendicular in a given latitude, and employ thefe data for com¬ 
puting the geographical fixations of all the places near that 
parallel, and not far diftant from a known meridian. In the 
fmaller triangles the truth may be thus obtained to the fraction 
of a ferond, ami in the larger ones they have very fuccefsfully 
employed the beautiful property of fpheroidal triangles, which 
we have fo often mentioned. 

But though we give the preference to their method of com¬ 
putation, I conceive the preceding rules will be found equally 
accurate, if we make ufe of the values of c, a, and 3 deduced 
from their obfervations; or if we affume near values of them* 
and note the agreement or difagreemont of the computations 
with obfervations made at a place confiderabiy diflant from the,, 
firft Ration. We may thus ascertain nearly the error of, our 
lup portions, and then correct the intermediate Rations. This 
cautious method of proceeding is rendered neceffary by the 
anomalies which have been t^ilcovercd in the meafures of de¬ 
grees in diffeient latitudes, as well as by the general rule, 
which ought to be our guide in all-philofophical inquiries) to 
frame as few hypothefes.as pofljble, but to make accurate ex¬ 
periments, and infer the truth from them by fair and genuine 
induction. 

• '' - ,1 mean 
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I mean not, however, to fupport the opinion, that the earth The earth pro¬ 
fit not an ellipfoid; but, on the contrary, fhould be very loth ““ ell,£> * 
to be obliged to give up an fey pot hells, which w fo beautiful in ’. 
theory, and has flood, its gfotind fo long. Many of our objec¬ 
tions to it may very probably arife from errors in objerv-tion*, 
or from 'Other caufes’which have not yet been - fully examined. 

The rereads of Mr, Playfaifon this fubj'ed are very ingenious, 
and I hope will be confirmed 1>y the phenomena: but if not, 
l are convinced we have not the plea of inaccuracy to fet up 
in this initance. One of the flrongeft obj eft ions, however, 
has been lately done away. ^The degree of the earth meafured particularly 
in Lapland ih the year 1736, has been found, by fome-Swcdifli 
gentlemen fent there for that purpofe, to err irf excefs by no deg'« rem-^e* 
lefs than.SOB toifes. Now if we advert to the number anddoubts^ntci 6 -' 
character of the aflronoraers who originally meafured this de- tamed on this 
grec, it will be difficult for us to fet limits to. the errors ol fufa i ta ' 
other obfervers. Perhaps the anomaly in the degree at the 
Cape of Good Hope arifesfrom the feme caufo. 

Fortunately, however, the great improvements, which have katc improv*. 
fines- been made in the inllrtnncnls lor aflronondcal obferva-^".^^,^ 
lions and geodiet ical dienfuration, afford us the means of bring¬ 
ing the probable errors of obl’ervation within very narrow limits. 

,We may thus obtain a number of raeafnres in different latitudes 
of equal accuracy, and bv compaiing them together, the 
’ quefliem about the earth's figure may he put beyond a.doubt. 

If this cotnparifon fnall be found to give different ellipfes, we 
lhall then be fully warranted in rejedling the hypoihefis en¬ 
tirely and for ever. But till this is done, we may be allowed 
to adopt an hypothecs, which is fo fimple, fo good in theory, 
and fupporled by fo many ftrong arguments* and accurate ob¬ 
servations. 

We have already remarked, that the degree lately meafured compref. 
in the -Myfore, compared with that in France and En g 1 a nd , Y ° r " . mea " 

gives for the convpreffion at the poles: the corrected de¬ 
gree in Lapland gives yfy, and that-meafured in Peru, 

There is a confiderable difference between the compreOions 
Reduced from other meafurc*, hut the mean falls between 
thefe limits. From the beft, obfervations of the length of the and from the. 
pendulum that fwings feconds in different latitudes, the fame I ,Lft,;iu ' ura > 
conclufion is alio drawn; the fecond pendulum near the pole 

compared 



from cckftial »< 
xeguiarititS j 


% of tf>£ 
>a* 


rkhi itfMs tv sHstRorbiz, iniAtutits, 

Compared with that at the equator, gives for the com- 
predion. We may therefore atTume as being very nearl/ 

its true value. 

It is a curious circumflance to fiftd the figure of the earth, 
deduced from the roeafurement of lines and angles oh its Air- 
fact, confirmed (perhaps corrected), by obfervations of the 
Bars and planetary Bodies in the heavens, combined with the 
theory of univerfal gravitation. But fuch is certainly the cafe. 
Among others may be mentioned two fmall inequalities in the 
moon’s motion, which the indafiry of modem mathematicians 
have unfolded. One of them was firft taken notice of by 
Mayer, and fixed by Mafon at 7", 7, but was neglected by. 
«, aftronowers, as it did not fufficienlly appear that fuch an equa¬ 

tion fhliuld arife from the theory, till Laplace traced it to the 
oblalenefs of the earth’s figure. Its argument is the longitude 
of the moon’s node, and its value has been found by Burg, 
from the obfervations of Dr. Mafkelyne, to he equal to #',8, 
which anfwers to a compreffion of There is alfo an¬ 

other inequality of the moon’s motion in latitude, which de¬ 
pends on the fine of the true longitude, and refults from a 
nutation in the lunar orbit, produced by the action of the ter- 
reftrial fpheroid. Burg has alto determined the coefficient of 
■this inequality, from a great number of obfervations, to be 
equal to S^.O, which refults from a compreffion of y^y. 

Remarks upon The preceffion of the equinoxes, and the nutation of the 
NeW anVinveftiI car ^* s ax ' s » were difeovered by Newton to arife from the ob» 
latenefs of the earth’s figure. This famous problein is acknow¬ 
ledged to be one of the raoft abftrufe in pbyfical aftronomy, 
and its complete folulion requires the utmoft refources of the 
modern analyfis. The compreffion thence arifing is equal to 
7 i T , agreeing exaftly with the refults from the (wo lunar in¬ 
equalities, the lengths of the fecond pendulum, and the bed 
meafureroents on the. earth’s furface. It is well known that 
New ton (ailed in attempting to folve this problein, and feme 
French mathematicians have been dilpofed to pride themfelvesr 
on being the firft to deleft it. It ought .however to be remem¬ 
bered, for the honour of that great man, that his miftake did 
not arife from any error in principle, but from his taking for 
granted, without demonfiralion^ a circumflance which ap¬ 
pears highly probable, but is really erroneous. He ferns to 

have 
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have firii made this affirm ption in order to fiiorten his folutioD, 
and on finding the calculations to agree with obferva^ ia,- to 
have never after returned to the fubjeCt. The mathematicians 
of his time were unwilling or unable to follow him, and the 
queftion remained as it came from his hands, till the middle of 
the lufi century. Had doubts arilen and objections been ftart* 
ed, the genius of Newton might have been once more roafed to 
action, and continued to enlighten. th<? fciences to the laft. 
But unfortunately no fuch incentive was given, and Newton 
flopped Ihoit in the cat eer of his glory. The evening of his' 
life was devoted to other fiudies; but however ufefully he may 
have been employed, there are few who will not be inclined 
to lament that he ever laboured in the Mint or the Reve¬ 
lations. •*’ 

Thus much I have thought it not entirely foreign to obferve 
on one of liie uioft remarkable etfetts of the oblatenefs of the 
earth’s figure, and in jnftiee to its immortal difeoverer, the 
inventor of the modern ana'yfis, the father of physical aftro* 
iiomy, and the,preceptor ot Europe. 

' I am. Sir, 

Your moll obedient fer^ant. 

Port (7,1 will. PEREGRIN US PROTEUS, 

May 6, 1 30 k 


Corrections- to be made in the frjl Letter. 


In page 12, line 20, after paper infert but. In*pagc 15, 
line 23, &r. divide the coefficient of the term — hv cof. X cof. ?; 


alfo in page 1 1 >, lines 3 and 12. In page 16, hue 9, tide and 
cof. \ cof. and alfo in line H. In page IT, line G, &c. 
for cof. o read fin w. In page 13, line 25, for Pc, Qc, Rc„ 

, _ c _ c n r 
read P.—, —. R—*. 
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kew striking fart for a clock . 


IV. 

bcjcriptfon if afir iking Part for a Clock, in which the Intervals 
between Stroke and Stroke are not regulated by a Fly, but by a 
Pendulum. By Mr, Edward Massey.* 

SIR, 

part for a clock. -^-AVING for a number of years considered that a method 
of flriking a clock, at certain regular intervals, might be of 
great fervice in making obfervations on the heavens, and afeer- 
taining the velocity of found, fyc. I beg leave to lay before the 
Society for the Encouragement of Arts, tyc. a finking part of 
an eigliUday clock, which I have no doubt will anfwer the pur- 
pofe intended; and if, upon examination, the Society fhould be 
of opinion that it may be ufeful, l trufl: they will reward it 
according to its merit. They will find that the work of this 
model is lefs than that of the common flriking movements, and 
may be made by a common workman, with lefs expence and 
trouble; the weight required is alfo confiderably lefs. The 
principle I a£i upon is the pendulum, by which I regulate the 
flroke, inflead of the fly ; the advantage of which muft be 
obvious to every one. The machine confifts of a toothed wheel 
A, one pinion B, a pin wheel C, pallets D D, pendulum E, 
and locking detent G. The hammer-work F is as ufual, and 
flrikes on the bell at H. The weight hangs to the cord I. Sec 
1 late XII. Fig, 1 and 2, where a front and fide view of the 
machinery are given, and where fimilar letters denote the fame 
parts in each view. 

Dcfiriplion of the Machinery. 

I confider it is only neceflary for me to give the defeription 
of the wheels, f'o as to be a direction to a mechanic, who withes 
to manufacture clocks on this principle. The nftin-whcel A, 

. with feventy-eight teeth, is to aft in a pinion of eight leaves, 

, B. The pin wheel C fhould be large, fo that the pins on which 

the pallets D and the locking G ad, may be flung as far from 
the center as poffible, which pins may be eight or fixteen in 

* From the Tranfaftions of the Society of Arts, 1803. This 
invention was honoured with a reward of 20 guineas, 

• " 
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number. If eight, the pendulum E thould be about nine inches New ftriking. 

long, and it will vibrate twice betwixt each blow of the ham- part ^ a tk#c ^* 

mer; but if fixteen pins arejput in the wheel, the pendulum 

muft be about three inches long, and will make four vibrations 

betwixt each blow. The pins for drawing the hammer muft 

be eight in number, and be fixed in a circle of about half the 

diameter of the aforefaid pins. The locking-plate is on the 

main wheel. The flop is againft the pins on which the pallets 

aft, and may be difeharged by a flirt piece. 

As I have delcribed the model, I beg leave to point out the 
method of ftriking a clock by the common pendulum, true fe* 
conds, without any additional pendulum or pallets for the 
.ftriking part, 

DefCripiion. 

Fix a cantrite wheel with fixty teeth on the fame drbor with 
a fwing wheel of thirty teeth. Now fuppofe a ftriking part to» 
be made in the common way of making an eight-day clock, fo 
far as the pallet pinion, leaving out the warning and fly pinions. 

A crank piece muft be fixed on the pallet pinion, which muft 
come into contaft with the cantrite wheel, which is fixed oii 
the fwing wheel arbor. Then fuppofe the clock to be fet 
a going, and the rack dilcharged, the pallet pinion will make 
a revolution on every vibration of the pendulum, by which 
means a clock will ftrike feconds as true as a pendulum vi¬ 
brates, which I hope will be confidered as ufeful for the pur- 
poles I have deferibed, I alio beg leave to obferve, that a 
great advantage arifes in both the above machines, from their 
not being liable to foul, as the flroke is given by the tertain 
and regular vibration, inllead of the uncertain motion, of the 
fly/ Its advantage likevvife depends on the eleannefs of the 
work; and church clocks will be much benefited from the de« 
ereafe of weight. 

I am, Sir, 

Your muft obedient fervant, 

EDWARD MASSEY, 

Charles Taylor, Efq. 

Hanley, in Staffbrdjhirc, 

Jan. 12, 1803; 
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V. 

Defcription of a very fmple Telegraph, confifting of the Human 
Figure adapted, to converfe at a Dijiance 4>y means of Signs *. 

r 

Preliminary ob- ^^MQNG the great advantages of which tliofc who do not 
fervatiofts. enjoy fight are deprived, we may reckon telegraphy,, which 
it would be difficult to lupply by another fenfe. Such an art 
for the ufe of the blind would doubtlefs be very imperfect. On 
the contrary, the advantages which it affords to tliofe who en- 
' joy light, appear to me to be fo important, that it ought to be ren¬ 

dered more general, and brought w ithin the reach of all men. 
For this purpofe I haye offered forae notions on the fubjed. I 
do not pretend either to be the firlt, or the only one who has 
entertained them: J even believe the contrary; and, in this 
inftance, they will have that in common with telegraphy in 
general, which, though new in its execution, w-as not loin its 
invention j. 


* From a fmall pamphlet in French, extrafttd ftom Memoirs* 
fur les Avtugles, &c. 

f It is not extraordinary that the fame invention fliould have 
been thought of by fevera] perfons. Thus the notion of telegraphy 
may he found in the preface to one of the German works of the ce¬ 
lebrated Chr. Louis Hoffuvar, a native of -Rheda, and phyficiau to 
the Elector of Mentz, which, however, docs not lefTen the merit of 
the French inventor. A defcription of the telegraph invented and 
executed by Citizen Chappc, is found in the interefting work of 
Mr- Meyer, intituled, Fragmtnte aus Paris, im. IV ten Jahr der 
Franzcefuhen Repubhk', Hamburg, 1797. The author, who was in 
the telegraph office at the Louvre with Cit. Chappc, affirms, that the 
latter had made his difeovery before the revolution, that he commu¬ 
nicated it to the National Aflembly in 1792, and that tli£ Conven¬ 
tion, <jn the repoit of Lakanal, decreed, July 25, 1793, the efta- 
blifhment of a telegiaphic correfpondence, under the dirc&ion of 
Citizen Chappe, as telegraphic engineer, A notion may be formed 
of the rapidity of the telegraphic coriefpondence, by the following 
example, of which Mr. Meyer was a witnefs. He fays, that 
during his prefence in the office at the Louvre, and at the appointed 
hour in the evening, enquiry was made of the office at Lille, by a 
Jingle fignal, if any thing new had happened in the army of the 
north, and the anfwcr, no, was received in 88 feconds. 
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Perfuaded of the importance of communicating our ideas at 
• diftances too great for the voice or hearing, I have employed 
niyf’elf in enquiries for a telegraph which fhould be at once 
cheap and fufficiontly pcrfedf to be eafily ufcd. 1 believe I 
have difcovered it; nature herfelf has given it to all the world. 

This telegraph is the human bod)’, its branches are the arms, Natural tele- 
which, with each other and with the perpendicular line of the 6 ra I )h< • 
trunk, may form a great number of figures, fufficiently diftinft 
to be readily feen, at confiderable diRanees, by Ample vifion 
or by the affi fiance of a telefcope. It would ^ertainly be very 
agreeable for two friends, living oppofiie to each other in an 
extenfive place or on the banks of a large river, to be able to 
converfe together. Of what utility might it be to the inhabi¬ 
tants of open countries to have a method of communidation 
which is at once fpeedy and requires no expencc ! 

I hope, therefore, that the generality of readers will fee with 
pleafure that a method of communication is opened to them, 
fufceptible of being varied and brought to perfection by them- 
felves. In the annexed Plate X. are found the figns for all l lie Method of writ- 
charafiers in the alphabet, for the figures, and for the pun&u- *“ 8 ttie fi 6 nals * 
ation. To Amplify the writing of thefe figns, the perpendicu¬ 
lar and. immoveable line, which represents the trunk of the 
body, may be omitted, as I have done, only indicating it in 
fome figns or characters by a point, as in the e and u; and to 
write them with more rapidity, they may perhaps be joined 
in the manner of fhort-hand writers. 

Three different pofitions of the right arm, and as many of Telegraphic 
the other, form the figns for the vowels. The right arm ^° % b g y n t ^ hu * 
ftretched out, and a little raifed, forming an angle of about 
45® with the line of the trunk, gives the fign which expreifes 
a; the fame arm extended and more elevated, or horizontal, 
forming a right angle with the trunk, gives t; more elevated, 
and forming an oblufe angle of about 135°, it furniflies ^ The 
left arm extended, and forming an angle of about 45° with 
the trunk, gives us the fign for o; more elevated, or hori- * 
zontal, it fignifies u; fiill more elevated, and forming an angle 
of about 135°, it gives y. 

It may be obferved, were it only to aflifl the memory* that 
a and o, whofe founds have fome refemblance in fever 4 | words, 
are indicated by the fame fign, and like wife i and jp, which 
in the French language often exprefs but a Angle fotind; with 

th*is 
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Telegraphic this difference, however, that the figns fot a and i are formed 
nan figure! U * by the right arm, and thole for o and y by the left arm. The 
two other vowels, e and «, are likewife indicated by the fame 
fign, but with the fame difference. 

To form b, both arms deferibe an angle of 45°. To form 
e and d, the right arm is kept in the fame pofition, and the 
left arm is,raffed to the height of 90° for the firil, and of 135* 
. for the latter. 

To form the letters /, g, and h, the right arm is extended 
horizontally, and the three different angles of 45 9 , 90°, and 
135°, are formed with the left arm. 

To exprefs j, k or q, and l, the right arm is raifed to the 
height of 135 9 , and the fame pofiiions are repeated with the 
left arm as were employed for the fix preceding confonants. 

To form m, the upper part of the right arm is placed in a 
„ horizontal line, and the form-arm is raffed at the fame time, 
fo as to form a right angle with this part. To defignate n, 
the left arm is placed in. the fame pofition. To form p, both 
arms deferibe the preceding figure at the fame lime. 

To exprefs the letters r, s, t, the upper part of the right arm 
is placed in an horizontal line,, and a right angle is formed with 
the fore-arm, while the extended left arm fuccdfively de- 
feribes the three different angles of 45 v , 90°, and 135°. 

For r, jr, and the fame is done wi'th the left arm as was 
done, for the three former letters, by the right, which then 
forms the three angles of 45°, 90°, and 135°. 

If it is intended to (hew that a telegraphic fignal is termi¬ 
nated, the two arms are withdrawn, fo as to form butt one line 
with the reft of the body. 

The right arm put at reft, fo that the hand is fuppprted by 
the hip, indicates the termination of a word. 

The left hand placed in the fame pofition, is the fign of a 
comij£ (,). 

The two arms put in this pofition, fignify a pdint and ^ 
' comma, (;). 

. By putting the right arm into this pofition, and at the fame 
time making the fign of n with the left hand, two points are 
indicated, (:). 

By refting the left arm on the hip, and making the fign of n 
with the right arm, a point is indicated, (.). 

. By 
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By holding the right arm in fucli a' pofition that the hand Telegraphic 
fliall be .above the head, or touch it, the point of interrogation 
is made, (?). ' . 

The fame motion performed with the left arm, furniihes a 
fign for the point of admiration, (!). 

The three figns of the termination of a word, of a comma, 
and -of the point of interrogation, each combined with the 
three different angles made with the other arm, form (he nine 
figures. 

By putting the right arm at reft on the hip, and forming the 
three angles of 45°, 90°, and 135°, with the extended left arm, 
the figns are given for the figures 1, 2, and 3. 

By refting the left arm on the hip, and making the fame 
three angles with the right arm, the figures 4, 5, and*'6, are 
formed. 

By bringing the right arm to the fign of the point of inter¬ 
rogation, and repeating the three angles with the left arm, the 
figures 7, S, and 9, are formed. 

To indicate zero, (0), the two arms are r'aifed fo that the 
hands (hall be above the head, or touch it. 

To exprefs 10, the figns of 1 and 0 are made without making 
either the fign of the termination of a word, or of a number, or 
that of a comma, between thefe two figns. To exprefs 11, the 
fign of 1 is twice made, with the afliftance of the fign for the 
termination of a character, or of a figure. To indicate 12, the 
figns of l and 2 are made, and foon : 10, 1 i, and 12 may be 
exprefled at pleafure, each by a fingle fign, by placing the 
left arm in the pofilion of the point of admiration, and by fuc- 
ceflively forming with tire right arm the three angles of 45®, 

9Q 9 , and 135*. It would not be difficult to devife a great 
number of figns to exprefs 13,14,15, and many other numbers, 
each by a fingle fign. 

If it be intended to make ufe of this natural lelegrajph at (he Mechanical ad. 
diftance of one, or even of feveral leagues, or to do without gre,t 

telefcope at lefs confiderable diftances, it is only neceflary to « 
add to each natural arm an artificial one, (hat is to fay, an 
oblong frame, of the breadth of a foot or thereabout, and of 
the length of one or more'yards. This frame muft bp covered 
with oiled filk, or any other fluff of a dark colour, apd muft be 
provided with a handle to .hold and direct it. Ouf telegraph 
would here no longer be called natural but it is {till among 

* the 
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the aoft Simple of the artificial. I am of opinion that this kind 
of telegraph may be employed with very great advaniage: it 
is fimpj/e and cheap; it rnay be ufedin all dire&ions, and is 
removed with eafc. In this latter point of view, it would 
doubtlefs be well calculated for the formation of moveable te¬ 
legraphic lines, or what might be.called a flying telegraphy, 

' which in my opinion would be very ufeful in war, to keep up 
a quick and conftant communication between the different 
bodies, and with the fixed and common telegraphic lines. A 
machine of eafy carriage, and calculated to raife a man to a 
■confiderable height, would, no doubt, contribute to render 
Maybeufed by the flying telegraphy more perfect. The telegraphs with the 
by^day? WeI ' iaS frames may be ufed by night as well as by day, bv adding lan¬ 
terns fy them, as in the common telegraphs. One muft be 
placed in the middle, that is to fay, on the bread of the perfon 
who forms the telegraphic fignals with his arms and the frames, 
006 at the handle, and one at the extremity of each frame. To 
prevent the perfon from being affected by the vapours of the 
lantern in the middle, it fhould be placed at a fmall difiance 
before him; and when the movements are intended to he vifible 
on both fides, it would be ftil) belter to place this lantern on the 
head, or to put one on each fhoulder. 

Perhaps this kind of telegraph might be advantageoefly em¬ 
ployed toeftablifli immoveable telegraphic lines, in every cafe 
in which the telegraphs employed at prefent would be too ex- 
penfive. The fame telegraph might frequently ferve for feve- 
ral lines in different directions. By means of this telegraph a 
communication might be maintained, with little oof!, even in 
fmall diflrich, or in the provinces and departments, with the 
capital or the chief place, and the other confiderable points. 
Of what* importance may it, be to be able to indicate inilanta- 
ueoully conflagrations, inundations, or other events which re¬ 
quire fpeedy fuccour. 

It would be well to place the telegraph, or the perfon who 
< makes the telegraphic fignals, on a kind of ftool, to facilitate bi$ 
movements. Placed in this manner, with his arms and the 
frames he could make a prodigious number of figures, fuffir 
ciently difimei not to be confounded with each other. 
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VI. 

* 

Account of a Fa& refpeftiti£ Water heated in a Boiler of Stone ,* 
with Obfervatiom. By Mr. J. C. Hobmblqwek. 

To Mr. NICHOLSON. 

* 

Dear Sir, 

T HOUGH it inuft be admitted by every one who has at- Fluids not 
tended to the critique contained in your note on tiie experi-^ O r ^^ non * 
ment'. of Count Rumford, in your firit volume * of the Philo- 
Jophical Journal, concerning the non-conducting power of 
fluids with regard to heat, that.it is an erroneous conclufion, 
and which feveral experiments, particularly that of Mr. 

Murray, have fince confirmed ; yet 1 cannot be quiet without 
informing the gentlemen who have fo conftantly oppofed the 
Count’s doflriue, of a circuqiftance which accident brought Incident, 
forth on a very largefcale, about forty years ago, in the county 
of Cornwall. 

It had long been a defideratum in the mining intereft in Attempt to re. 
that county, to reduce the confumption ot fuel in draining the f ue i 

mines by the means of fleam engines, and every expedient in working 
that carried any tolerable face of probability was brought to a fteara en 6 inM * 
trial. 

Among the reft it was fuggefted, that as, in the feveral Tiial to work 
operations of fmelting the produce of the mines, much heat 
inuft be carried off, from the intenfe flies of their furnaces, 
which might be employed to feme purpofes requiring but a 
fubordinate temperature ; a refolution w as formed by a com¬ 
pany of gentlemen, with Mr. John Wefton at the head of it 
(to whom mining was an ungovernable hobby-horfe), to ere€l 
an engine on a copper mine in the parifh of Camborne, and to 
put up a fet of furnaces fo attached to the engine that they 
might avail themfelves of this fuperabundant heat to raife the* 
fleam. 

To effect this they had their engine-boiler made of mafonry, a ftone boiler 
of what is called in Cornwall moor-Jione, well wrought and put 

together with Aherthaw lime, which has the property of fetting heated by cop-'* 

per tubes. 

# I. Page 291, Quarto Series,- 
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like the Dutch trafs *;.and to convey the heat; two or three 
copper tubes were placed in it from end to end, and the fur¬ 
naces connected to one end of the boiler, and the engine.at 
the other; which, though it was k prodigal way of faving 
heat, yet it Was competent enough to raife fleam for the ufe ( 
of the engine in certain cafes. 

When the water At the bottom of the boiler was placed a cock, as ufual, to 
near the*bottom ta P ^ as occadon' required, either when it was neceflary to 
gave water, but clean it, or in cafe it Ihould be over-charged with water, 
little heated. w hich I think was the cafe which brought the following fa6t to 
light; namely, that when the fire had bepn lighted, and the 
heat had to circulate through all this mafs of ftone-work, and 
the water brought to boil, and the engine had been at work 
for the' lirft time, which is ufually attended with many unfore- 
fecn delays and hindrances, the cock being turned, the water 
was not hotter than to admit the hand .without any painful 
ienfation of heat. Many deep and grave hypothecs were 
formed on this extraordinary dilcovery, which, for the fake of 
the profeffion at this advanced flate of fcience, I muft fotbear 
to mention. But at that period many a valuable truth had 
' come and gone like a worthless mendicant, whom few re¬ 
garded, and whom none would receive. 

The tubes were The mofl ftriking circumftances in the detail ■of this difeo- 
and'the' \efTc^a * vcr y are * that ^ ,e temperature downward (for the tubes were 
bad condudbr. near the furface of the water) muft be greatly accelerated by 
the conducing power of the fides of the boiler, and the agita¬ 
tion of the water in a flate of ebullition ; nolwithftanding all, 
it muft have occupied four or five hours to bring the lower part 
of the water to the temperature of 90°, or perhaps 100 9 ; and 
110 doubt can be entertained but that they deemed it a matter 
of no confcquence as to the place of the tubes, fo long as they 
were covered with water; believing with every body elfe, 
that the whole mafs would attain the boiling point at the 
fame time. 

# Hail the man who throws if but one grain of truth into the 
fcale aguinft popular prejudice or vulgar error; and nolwith¬ 
ftanding the Count did not obtain the extreme of precifion in 
this particular inftance, he has laid the foundation for ail the 
fubfequent experiments which have gone to confirm or reject 


* This i ; me is found on the beach on feme part of South Wales. 
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the pofition he advanced. Thi« I may be permitted to obferve, 
without the imputation of detraction from thofc whole labours 
and taients demand my refpeCh 
I am. Sir, * 

Your very obedient fervant, 

• City Road, J. C. HORNBLOWER. 

June 1804-. *. 
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FaSts and Obferoalions tending to elucidate the Theory of Gul- 
vanifhi . By A Correspondent. 

The pile of Volta has difclofed many new properties which Ceneral effe£U 
were not known to belong: to the two powers of the electric an J* th . ror y of 
fluid, for by its operation, two fets of ekmical phenomena 
are produced, differing eflentially from each other, thereby de¬ 
termining the real or pofitive nature of each power. It has > 

introduced electricity as a chemical agent, and has (hewn us 
that it afls as fuch in its two-foJd character very generally 
throughout nature. EleClricity has hitherto been confidered 
moflly as an adventitious power excited upon the furfaccs of 
bodies, it is now knoiJvn to attach itfelf to, and to enter into 
combination with various fubftances. 

If the fpiual marrow of a frog be coated with tin foil, and 
the mufcles of the lower extremities be laid bare, if the frog, 
thus prepared be drawn through water, at the bottom of which 
there is a piece of filver, when the tin foil touches the filver, 
the limbs of the frog are thrown into ftrong convulfions. If 
the tin foil be kept Readily at the firft place of contaCl, the 
convulfions foon ceafe; but if it be removed to the fmalleft 
diftance from where it firft touched the filver, and is again in 
contaCl with it, the convulfions are renewed with their origi¬ 
nal violence. The fame thing happens when the filver is con¬ 
nected with the mufcles by means of a metal, though that 
metal touch the mufcle in a point, as when the water ads as 
the conducting arch, 

Thefe experiments fbew that there is a power in each argu¬ 
able particle of the metal which excites the aCtion of the mul- 
cles, and that nothing but the contaCt of the metals teems ne- 
ceflary for the production of the effect, , 
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If the power which excites the motion of the mufcles be 
eieQricity, it is in a ftate npt to be conduced from one parti¬ 
cle to another, for the fame effed is renewed ■ whenever the 
tin-foil comes in contact with another'part of the filver, how¬ 
ever contiguous it be to the one at firft touched. We find 
farther that the fuperfieial particle does not take off the power 
of the one immediately beneath. 

It is thus, I apprehend, that the renewal of furfaces gives 
a permanency to the powers of the pile, and in proportion to 
the quicknefs of fucceffion in the prefenting new.furfaces, the 
power of the pile is found to increafe, 

■ It is needlefs to explain thefe appearances by the hypotheti¬ 
cal principle of Mr. Lavoifier's oxygen, fince Mr, Volta has 
ftiewn thai'lhe metals themfelves are eleCtro-motors, even with¬ 
out the intervention of water, or the aClion of acids or alkalis. 
Taking it for granted then that the animal mufcles are a fpe- 
cies of eleChometer, we may conclude that fome difturbance 
of electricity takes place when two metals are brought in con¬ 
tact, and a circuit is made. This difturbance varies according 
to the fuhflances employed. Mr. Volta has found this to be ' 
the cafe, for he has rendered this fmall portion of eleftricity 
perceptible by accumulating it on his condenfer. The pile of 
Volta accumulates the power which is called forth by the con¬ 
tact of two metals, and enables us to apply it in fuch accu¬ 
mulated fiate in various chemical experiments. , 

One of the moft ftriking effects is the difengagement of two 
elaftic aeriform fluids from water, by introducing wires,'from 
which are produced the two flates of the eleCiric fluid. Thus 
it happens that the wire connected with the zinc produces, 
when immerfed in water, one gas, and the wire connected 
with the filver or copper plate another gas. The properties 
of thefe gafes are perfectly difiinct, and evince that the pro¬ 
ducing powers have peculiar effects, for the water is common 
to both. What takes place from the wires in water at the ex- 
(Amities of the pile is more or lefs apparent between the plates 
themfelves, where wetted paper is interpofed, for there the 
action of the gafes is to be feen in their effects on the metallic 
plates. The effect produced by the pile may be greatly in- 
creafed by arranging it in the following order; filver, wet 
paper, zinc, a plate of glafs, &c. and by placing wires on 
each fide of the glafs, and putting Lhofe into water; from each 
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pair of wires tlie two airs will be produced. Might not Mr, General f ffefi* 
Wilkinfon’s experiment of burning charcoal be in this manner 
greatly increafed in fplendour? 

In the profecution of the prefent inquiry, I (hall efpecially 
notice the two different effects produced in water by the wires 
of Volta's pile. It is known that thefe two wires throw out 
two powers firnilar to what are called politive and negative 
electricity; and: as water is common to both, l am led to con- 
dude that the two gafes are produced in one inftance by the 
union of one of thefe powers with water, and in the other by 
the other power and water, and to coofider each gas as thus 
compounded, "becaufe we have no evidence of any other 
power, principle or fubftance being, acceffory to the produc¬ 
tion of either of Hie gafes. Volta’s pile caufes combuftion in 
atmofpheric air, and therefore vital air isabforbed; it caufes 
another fpecies of combuftion in vacuo, becaufe the .two prin¬ 
ciples of fiie are fupplied by it. Volta’s pile does not act in 
vacuo, becaufe the refinance neceifary to accumulate the 
powers is withdrawn in the fame manner as the Leyden jar 
does not charge in vacuo. 

If the gas which is produced from one of the wires com¬ 
municating with the pile in water be united and inflamed with 
the other in a juft proportion, the water which is common to 
both is re-produced, and common fire is generated in great 
abundance; now as we have had no evidence of the prefence 
of fire till this point of time, does it not appear that thefe two 
principles which are thrown out from the wires of tije pile, are 
by their union transformed into ordinary fire, and docs it pot 
appear in this experiment that ordinary fire is generated by and 
compounded of thefe two powers ? 

Lavoifier has triumphed over the friends of Phlogifton. He 
overturned a fyftem which was built upon the afliimption of a 
principle, upon a mere name of hypothetical entity, enJued 
with attributed or imaginary properties. But in the place of 
4he fyftem hedeftroyed, he has erected one of his own. HA 
he not built upon the fame weak foundation with his late ad- 
verfaries ? Does not his fyftem reft altogether upon the affumed 
diftind exiftence of things, the diftinft exiftence of which can¬ 
not in any way be evinced ? Do not all bis folutions of chemi¬ 
cal phenomena depend on fuch afiumption ? May not all thefe 
phenomena be explained with equal eafe, nay more fjmply, - ' 

by referring them to the action of known agents ? 


If 
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If we examine Mr. Lavoifier’s theory of combuftion, we 
lhall find that it depends upon the afTumption of a principle 
whofe exiftence has never been proved by direCt experiment. 
It is the union of the bafis of oxygen gas with the combuftible 
body which in every inftance is the caufe of the combuftion. 
We have feen that this gas is produced by pofilive ele&ricity 
and water, and we conclude that the ponderable part of this 
gas is water, becaufe we can perceive the agency of no other 
principle or fubftance. The fimple condenfation of oxygen 
gas, according to Mr. Lavoifier, occafions the evolution of heat 
and light. But little heat is excited by the mechanical conden¬ 
fation of this gas; but we find that when a chemical union 
takes place between a combuftible and the gas, a great portion 
of heat and light is difengaged. 

The acconfion of charcoal and metallic bodies by the gal¬ 
vanic battery, even in vacuo, feems to fliew that the electri¬ 
cities thus produced arc the peculiar agents in the phenomena 
of combuftion. They feem not only to be the exciters of com¬ 
buftion, but they furniili with water thofe gafesby which com¬ 
buftion has been conceived to be upheld. 

The theory of the Lavoifierian fchool, of the combuftion of 
hydrogen gas, in conjunction with oxygen gas, is as follows: 
<f When both gafes are mixed at a lower temperature than that 
of ignition or red heal, the attraction of their refpeCtive bafes 
to the caloric is, in that cafe, ftronger than their attraction to 
each other, and therefore they are not decompofed. Buf in 
the heat of ignition, their bafes, namely concrete oxygen and 
hydrogen, again attract each other more ftrongly, and hence 
they unite to produce water; and both the caloric and light 
by w Inch they are retained in their aerial form, are again dif- 
engaged from tliem, and conftitute the fire.” 

Now where the evidence of the heat and light being ne- 
celiary to the formation of thefe gafes, when they are produced 
from the w'ires connected with the extremities of the pile, and 
placed in water? Alfa during the oxidation of a metal in the 
moift way, the hydrogen difeharged is at firft very hot, fo as 
to heat immoderately the tubes ufed in collecting it. If the 
condenfation of oxygen gas be the caufe of the production of 
heat and light, how comes it that charcoal and nitre deflagrate 
together with the production of fo much light and heat, although 
the ccynpound formed, namely, carbonic acid ga«, 'occupies fo 

much 
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much more fpace Ilian the fubftanees from which it is formed? General effefb 

Does it not feem an afTumption to fay that the two conditions 

of oxygen in the aeriform ftate, and oxygen in the folid (late, 

as in nitre, fhould hold the*fame quantity precifely of heat and 

light? This faCt difproves the opinion that the production of 

heat and light is eommenfurate with the condcnfation that takes 

place in combuftion. 

An eftablithed law of chemical affinity would be reverfed, 
if oxygen, when in combination with another fubflance, were 
to have a greater, or even the fame attraction tor the matter of 
heat as it has w'hen oxygen is fimpiy combined with the matter 
of heat. 

There are many infiances of combuftion, deflagration, &c. 
wherein the compounds formed feem to hold moreheaT in their 
compofition after than before combuflion. When gun-powder 
is inflamed, does not the production of fleam feem to ftww that 
a great quantity of heat is generated during the ex pi oh on. It 
the matter of heat was held to the particles of the component 
parts of gun-power, in confequence of their great capacity 
lor containing it, fhould we have any reafon by analogy tofu/- ■ 
pcCt that the elcftric fpark would entirely reverie the order of 
the exifling attractions? Have vve not evidence of the accu¬ 
mulation of one power of the pile in nitrous and muriatic falls, 
i„r in the formation of their acids we do not find combuftion 
to be necefiary, and there is no known expenditure of this 
their igneous principle. Thefe are the tabs which caule the 
combuftion of inflammable bodies, and burn them, in confe- 
querice of their both containing igneous and inflammable prin¬ 
ciples. Thus does it appear that fire is generated during com¬ 
buftion. 

From all the oblorvations and experiments I have made on 
this fubjeft, I conclude that water is flill to be confidered as a 
ftmple fubftance, that its two affirmed component parts are 
non-entities, that fire is generated in every fpecies of com¬ 
buftion, whether by acids or olherwile, and ihat heat is gene- * 
rated in the lungs during refpirution. I take the liberty alfo 
to fuggeft, that the ad million of the hypothetical fubftanees of 
the Lavoifierian fj ft cm may have retarded the progrefs of fei- 
ence, by diverting the mind from real objeCls. Analogies 
drawn from imaginary data muft lend to perplex and confound, 
and thus do names arife without exifting realities. Perhaps it 

1 . would 
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would be as proper to queflion the exiftencc of azote, if oxy¬ 
gen and hydrogen were to fail, as it was to admit it, from the 
luppofition of the cxiftenceof thofe two fubftances. 

A CORRESPONDENT. 


VIII. 

Experiments with (he Elcftric Pile, hi/ Mr. Filter , of Jena. 
Communicated by Mr. Ousted.* 

While the great inventor of the electric pile was proving 
the identity of galvanifm and electricity, many of the philolb- 
pherspf Germany were bn lied in the fame purfuit. On this 
fuhjed the celebrated Ritter undertook a very exfenfive feries 
of experiments, llierefults of which are fo remarkable as to 
merit attention, even after the publication of the labours of 
the philofopher of Pavia. 

To compare "al- 1° Oftler to compare galvanil’m properly with electricity, 

vaultm with four dillerent phenomena are to be diflinguithed; the kind of 

Buftrtwidto electricity, chemical action, fpark, and fliock. 

the kind, che- ' As to the kind of electricity, it is known to every perfon, 

fpark and°(hock ^ iat ^ ,c P 1 ^ has two electrical poles, one pofiiive, the other 

i. Kind. negative. On a more attentive examination we dil’covcr, what 

The pile has a was ijnt difficult to forefee, that the refpe&ive intenfittes are 

negative pole: Urongeft at the extremities of the pile, and regularly deercafe 

and the intend- from (he extremity to the centre, where the intenfity is at its 

duallyfrorn tne minimum. But it was never yet fufpefled, that the whole pile 

exranities to the becomes negatively electrified, when a communication is made 

Bui?the whole between the pofiiive pole and the earth, by means of foine con- 

pile becomesne- dueling jubilance; and on. the contrary, the whole pile be- 

gative, when the COirK . s pofiiive; when the eledricily isabftrafted from the tie- 
pnfiovepoleis 1 J 

made to com- gattve pole. We have here a phenomenon, that thews the 
municate with of electricity tobefiill in its infancy: When the (lateof 

means of a con- * s *hus changed, its chemical aftion is not deftroyed, 

duAor, and wife (j^continues as before. This fact is pcifeCtly confident with 
Yefthi* change ^e augmentation of the chemical action of the pile, on the 
in the kktd of addition of falls, acids, or alkalis, to (heir wet (Irata, in which 
JwntffcJft its 0 ** Ca ^ e l * ie electricity remains conlianlly the lame as when 

chejmcdl aAion. fimple water was employed. 

A collateral faft 

LtSSif rf * Journal Jc Phyfique, December, 1803, Vol. LVIJ,p.401. 

adding aifAt to The 

the water without changing the kind of elc&ricity. 
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The aflertion of Volta, fince repeated by Van Marum and ^ oIta > Van ^ 
PfafF, that the electrical pile charges a jar or a battery inftan- pfuff, I**, that 
taneoufly, requires fome limitation. th f pile thdi^e* 

With regard to common files, the aflertion is true: but if 

the pieces of pafteboard, inftead of being thoroughly wetted, This is true with 

contain but very little moifture, that of the damp air for ex- 

ample, the aCHon takes place much more flowly. At firft, in- partebomds be 

deed, the a&ion is ftill tolerably prompt, but in proportion as C e " e ed * 

the pafteboards lofe their moifture, the aCtion becomes gradu- cha, ged mme 

ally flower: fo that a pile of fix hundred pairs of zinc and cop- { low| y* 

r , • , .* . , r / f Such a pile of 

per, uled immediately after it was made, was ten or fifteen 600 pain was 10 

minutes charging a battery of thirty-fix fquare feet to the fame °f *5 minutes 

d eg?Mi 'l&^ivhich it would have charged it inftantaneoufly, tery*of 36 feet 

conftruCted with pieces of pafteboard thoroughly as high as it 

wetted. Each of the wet ftrata too may be compofed of a i^ftintaiieouft°y C 

piece of glafs, armed on each fide with wet pafteboard; ami with th<roughly 

Inch a pile of fix hundred pairs would require twelve hours to 

charge the battery to the fame degree, as would be done by a giafs armed with 

common pile, with a folution of a fait, in an imperceptible ^ rtpaftcbo *' d , 

1 * r between es-chpair 

Ipace of time. The law of this retardation therefore is, thatof metais, the 
the aCtion of a pile is more flow, in proportion as it is aworfe t,me w ‘ ,ul ; 31>S 

1 14 pionatled to 

COnduCior. twelve horns.. 

Ritter has made a great number of experiments in partiru- 'iheuftiu,. oithe 
lar, which prove, that the ftate of the pile, on all oveafions, qu'ck'in'^ropir- 
obeys the fame laws, as that produced by the electrical ma-1'"" to iu c»n- 
chine: but wc cannot here enter into particulars, without ex- 
eeedingthe bounds allowable to an abftraCt. proved by many 

It is a well known laCt, that electricity produces the fame ^^of 
change in water as gaivamfm. Ritter has fliown, ihatpofilivc the pile obr>s the 
electricity, likepofitive galvanifm, difengages from it oxigen 
gas; and that negative eleCtrieity, like negative galvanifm, d if- as that pr. duu-d 
engages from it hidrogen. 

Inquiries into the aCtion of the pile on metals have taught 
him, that its negative pole difpoles them to combine with the Galvanifm and 

' . ., „ ° ‘ ... , r .. . ecl.iluiv pro- 

, hidrogen of water, as the pofitive pole difpofes them to com* au ^ the (jtne 
foine with oxigen. The hidrogenation has different degrees change in water - t 
withrefpeCl to the fame metal, as well ns the oxidation. StI- 
■*' ver With a large quantity of hidrogen aflumes the ftate of gas; tnc-ms imm ir. 
i'^with a fmaller ipiantity it remains (olid. He alfo found, tnai 
.ij^tiie eleCtrieity does not produce oxigenations and hidrogenations do gen. 

Mi in the humid way alone, but in the dry way alfo. ' The oxlda- 

§|' Vol. VIII.—July, 180 k N turn difpoifcmtul»:o 
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combine with the tion produced by the pofitive pole is eafily obfervable. No- 
hidrogen of thing more is neceflary, than to arm it with a leaf of gold, and 
fitive with its the negative pile with a bit of charcoal ; when, on bringing 
Th^h'd them into contaft, the gold leaf will burn with a bright flame, 
tinnaf^metals and the charcoal remain untouched. If the charcoal be placed 
has different dc- ; n contaft with the pofitive pole, and the gold leaf in con- 
thefr oxigena- * S taft with the negative, the charcoal will burn, and the gold 
tion. melt. The hidrogenation produced by the negative pole is 

drogenated*be h '" ^ didinft, fo that it is feltlom perceived: but fafts may be 
comcsagas s irfs adduced however, that prove its exigence. If a litile veflel 
Calvan'ffmhi- 1 * * ron or pl at ' na * with mercury, be placed in contaft 
drogenates and with the negative pole, on touching the furfece of this fluid 
tdshfthe dry" me * a ^ pofitive eonduftor, we obtain a point or circle 

way alfo. of a ^PBwder very different from the black oxide of mercury, 
If the pofitive which is produced when the mercury is placed in contact with 
bcarmed with * 6 pofitive pole, and touched with the negative conductor, 
gold leaf, and the The'oxide produced in the latter cafe arranges itfidf in the 
bitfof charcoal* fig ure of little fiars, equal to thofe produced by pofitive clec- 

on making the tricity with the powder : and the circular figures on the mer- 

lcafwHl burn ° llJ cur y at l ^ e negative pole are likewife equal to thofe produced 
with a bright by the powder cleftrified with the negative conductor. 

flame, and the j n a pj[ e the poles of which are not made to communicate 

charcoal remain r 1 . 

unaltered : by means of a conducting fubftance, the chemicalaftion of the 

of the fwTbere ^ ra,a c °mp°fing it is very unequal. The plates of zinc are 

verfed, the char- oxided lefs in proportion to their diftance from the pofitive 

coal will bum, pole: fo that thofe nearefl the negative pole have fieouentlv 
and the gold V , - . , Jr lL , , , M \ 

me't. n0 traccs °* oxidation, and teem rather to have been protected 

The hidmgena- from the aft ion of the water by which they are wetted, than 

tindt'- b but if~ attacked by the a 61 ion of the pile. This may be rendered dill 

mercury , in a more evident by placing every fifth pair in contaft with an iron 


veflel of iron or 
platina, be placed 


wire, the other end of which is plunged in water. . In this 
in contadf with experiment the oxidation of thefe wires will be in the inverfe 
* ole^nd Tf r ral ‘° ^ l ^ ieir diftances fiom the pofitive pole; in the centre the 
face’touched by wire W <11 not be raore oxided than another fimply plunged m , 
nconduftorf-om water for an equal length of time, and alt the wires beyond 
fpot^ofcircleof tllis W ‘H be flill lefs oxided. Henceit is evident, that aa&hpr^ ; 
a powder difl'er- aftion, the reverfe of oxidation, has taken place. « “I 
b'ackoxid'e' Of all the effects of the pile, its aft ion on the human body 
winch is produ. has been lead examined. The thock, or rather palpitation, * 

ced under the that it excites, has been confidered as too fimple, to be fub- - 
oppofite circum- . . . ' r , h 

ft 4 nre,, will be je&ed to Urict inquiry; and the flail), as well as its aftion on; ,v 
found ofijfre * .. |U‘@ 

fur face, i 
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the tongue, has drawn but flight attention. It is true thefe ^, e 
inquiries, like ail others refeting to organized beings, are very arran g es in 
difficult, particularly when they concern an action that is tie- ft»rs, as when 
quently injurious to the living fubjeft. Ritter has more than pofi- 1 *” 

once paid for the following difeoveries, by long and even dan- tm-Jv; and the 

gerous fits of illneft. _ JSlJSl 

It is well known, that the (kin, being a bad conductor, muft fumble th»(. pro¬ 
be wetted, to make it a good one: it is likewife found in prar- ‘ ,uc '! :l l, ', e!cc " 
tice, that a furfaceof confiderable extent muft be wetted and dci natively. 

armed with metal, to liave all the poftible effect of a pile. When the poles 
m, . .... 1 , ... , . . aie not n.adc to 

i he realon is not difficult to dilun er, though it nyay lead to Cl) ,., mun cate i, y 

many important confequences: we have only to advert to the mc ^ ns of a con- 

known faCt, that conductors can only convey a cpiantify ol ro , ca ,‘ a '^” n ( ) r " 

electricity proportionate to their furface; whence it follows, tl-.v ih.ita is very 

that, to produce the grealeft effeCt, a confiderable extent ol 

tkin mult be made a good conductor. If one of the furlacc'. oxidrj i-fi m 

welled and armed with metal, which is touched by the con- [? 0p0l , t :'' ,n <0 

/ , . then diftoice 

duaors of the pile, be larger than the oilier, the Imitation is from the p. fitive 

lefs diltinCt than that which takes place on the (mailer, where P ole > a ” J t! »nfe 

there is a more perceptible, and often painful fenfation: fo that tivepok- appear" 

we are matters of the magnitude of the effeCt that we would to have bet n pro- 

produce on any part of the body, a very important circum- aa,o n . lum tiJJi 

iiancc in employing galvanifm medicinally. If rv- ry fifth 

The following is an application of what has juft been faid. ^ wVh ^"ron 

All'the difference between the (hock obtained from the pile, wk c.»mmuni- 

and that received from ajar, ariles from the different fiates in cai '' s . 

J water, the oxi» 

which we are when we touch them: if a very large pile be Nation of the 
touched with dry hands, we experience the fame (dilation, as ^'^ cs W,!I l >'- in 
if we had touched a charged jar: on the contrary, if witli tli-> r difia^cc° 
hands thoroughly wetted and armed wilh metal we touch a from the pofiavc 
jar previoufly dilcharged by dry hands, we receive a Ihock ^alwire Vihnot 
fimilar to that of (he galvanic pile. nw.e ox.drrt, 

Ritter reduces all the eft’cCts of the pile on the animal body fl , .^ i 0ne 
to expanfions and contractions. By the pofitive conductor he water, ant the 
has made fever a! parts of the human body affume a greater ^ 4 Cs t ' !W ' 7nl ^ 
bulk; and by the negative he has made the fame- parts con- willbe^pref!ved 
traCt. When the tongue is brought into confaCt with the po- f re ® r * romoxi - 
fitive conductor, applying the negative to fomc oiher parijf^'^sprk 
of lh,e body, and they be all left a few minutes in this flate, a and 
little rifing is produced on the tongue: the negative conductor, o"the 
placed in conlaCt with it in the lame manner, produces a little human b-.dy has 


N 2 


de i ,rcffion. beenk ' afte “* 


mined. 
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It is in fa£t moft depreffion. If the wet hands be kept a few minutes in con- 

difficult, ta£t with the poles of the pile, the pulfe of the hand in con- 

and Ritter has * : ; 

brought on him- tact with the pofitive pole becomes fenfibly ftronger, and that 

felf long and^ 0 f the hand which touches the negative pole weaker. Mr. 
of iiinefs by his Ritter has given us many particularmon this fubjeft, and is em- 
experiments. ployed in making additions to them; but we fliall content our- 
ftrm a^good 0 with obferviug, that the expanflon is followed by a fen- 

condudior, mu<1 fation of heal, the contraction by a fenfation of cold, 
andthis'to’acon- The a ^ ,(m the pile on the organs of fenfe is modified by 
ii datable extent, the particular nature of each ; but it is remarkable, that the 
effeftofa tWu P°^ es the pile produce in fome fort the two extremes 
If the ikin be of each fpecies of fenfation. I have already obferved, in the 
a kft fa £t I gave of Mr. Ritter’s difeoveries on light fome time 
two places, and a g°» that the pile produces in the eyes thofe red and blue co- 
touched with lours, ' which are nearly the extremes of thofe of the prifm ; 
Se < p U ife, 0r the r0m an ^ ^ it were not fo difficult to diftinguifh the violet from the 
fenfation on the blue, undoubtedly we (hould have nothing to with in this re— 
ismoftperccp 6 - ^P e< ^* tlie ^ e experiments, the eye in the pofitive ftate, 
tlbie, and often while it fees every object of a red colour, fees them at the 

hence we can ^ ame l * rae l ar g cr an ^ more diftin&ly : in the negative ftate, on 
command the the contrary, it fees them at once blue, fmaller, and lefs dif- 
magmrm|cjf tj n £ than they ufually appear. 

would produce Thus the ex pan five power of the pofitive pole, and the con- 
on the body. tradting power of the negative, feem to exert their adlion here 
between the likewile. 

ihock from the The tongue is equally affefied by the pile .* the acid tafte 
from the jarf P r °duced by the pofitive conductor, and the alkaline by the 
arifes from the negative arc fufficiently known. 

are when'we' We The effeft of the negative conductor on the nofc is an am- 
touth them. If moniacal fmell; that of the pofitive is a depreffion of the fen- 
we touch a large Ability of the organ, fimilar to what is produced by the oxi- 
hands, we «- genaled muriatic acid. 

ceive a fmart^ The ears, touched by the pofitive conductor, hear a grave 

withstands wet- f° un( l> anfl wil!l 1,ie negative, a found more acute. 

ta||»d armed Tliefo experiments require much care: -to repeat them pro- 

mlJhTjll’di- P erI >’ jt is neceflary to read the deferiptions at large, which the 

charged previ- author has given in different trafts, where the particulars are 

oufly by dry minutely detailed, 
hands, we tcel J 

the fam.- fenfa- 

tion as fiom the pile. Ritter reduces all the effedf of the pile on the body to expanfcm and 
contiadtion; the pofitive condudlor expanding, the negative contrafting the part. Thepulfe 
is made ftronger by the pofitive condudtor; weaker by the negative. The expanlion is fol¬ 
lowed by a fenfation of heat, and vice verfa. The adtion of the pile on the organs of f en fe 
depends on the naturp of the organ j but the two pales produce the ext. ernes of the fenfation. 
The etc in the pofitive ftate‘fees objedh red, large, and diftindt; in the negative, blue, fmallj 
and mote obfeure. On the tongue the pofitive pole prbdaces an acid tafte 5 the negarive, an 
alkaline. In the nofe tlic negative produces an alkaline fmell 5 the pofitive, that of oxigenated 
mWiatip acid, la the ears the pofitive produce* a grave found j the negative, an acute. 
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I X. 


Account of a Machine fyr laying Land level. 
By Mr. Uavid Charles *, 


This Ample machine, which is the invention of my Steward, Account of a 
and of which I have feen nothing fimilar, appears to me level* 

neceflary, even in the moft fertile pans of England, when: 
the new fyftem of drill-hulbandry has been introduced, or 
even where there is any attention to the wafte of time, or to 
the eafe of cattle in the aft of ploughing; in order to get rid 
ofcrqpkedor unequal ridges, without either a fuminer fallow 
by crofi ploughing, or eife by frequent repetition:, of plough¬ 
ing in the winter and fpring* which the humidity of our-climate 
will not allow in every kind of foil. 

I reduced fourteen acres of land laft fpring to a perfect 
level, where the crowns of the ridges were above two feet 
higher than the furrows, and where they were crooked and of 
unequal breadths. Six acres of this is now under turnips, a 
crop that gives fufficient time to ameliorate the under-ftrata of 
foil that had perhaps never before been expofed to the in¬ 
fluence of the fun and air; and by the adoption of the North¬ 
umberland mode of fowing that root on dunged drills, it is 
almoft immaterial where the upper ftrata is, provided the 
feed vegetates, as it foon ftnkes into the manure, and rapidly 
flouri flies. 

My chief fuccefs, however, has been upon a field of eight 
acres, which lay in the unprofitable ftate already deferibed. 

This land, which is a deep clay, and which had produced 
a crop of wheat from an old lay fod the former year without 
any manure, was winter ploughed, and lay in that ftate until 
the leveller was introduced the firfi dry weather in April. 

It was preceded by two horfe-ploughs, taking perhaps a fquare 
of an acre at once: thefe loofened the foil the depth nt a 
common furrow, and twice the breadth acrots the ridges^ 

The eveller followed, drawn by two oxen and two bodes, 
with a man at each handle, to prefs it down where the weight 
is to be removed, and to lift up the body by the handles 

* From the TranfaiSHons of the Society of Arts, who rewarded 
the Inventor with theii filver medal. The communication was made 
by Lieut, Col. Hardy, of Weftmead, Carmarthcnfhire. 


where 
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Account of a where it is to be difcharged. Thus four men, one driver, 
fngLiid JcveL“ 1K ^ e 'Kht„head of cattle, will more effeftualiy level from half 
an acre to three roods in one day, according as the earth is 
light or heavy, than fixty or eighty rtien would accomplilh- 
with barrows and /hovels, &c. even with the a fli fiance of a 
plough. In fantly ground where the depth of one furrow 
will bring all to a level, as much will of courle be done in 
one day as two ploughs can cover; tyit my ground required 
to be gone over feveral times. After this field was levelled, 
the backs of the ridges, as they are termed, which were 
/flipped of their vegetable mold, were ploughed up, the 
furrows not requiring it. They were alfo harrowed, a^id the 
field copioufly manured with lime comport; harrowed in, and, 
broke ii^o nine-feet ridges, perfectly ftrait, in order to in¬ 
troduce Duekit’s drill. It was fown under furrow', broad- 
caft, the laft of it ncyt until the 13 th of May, and was cut 
flown a rcafonable crop the 4th of September. I am now 
thrafliing it, and a fample fhall be Fenl, as well as a return of 
the eight acres if nece/lary. 

The field now lies in proper form, well manured, with the 
advantage of a fair crop from heavy tenacious ground, with¬ 
out lo/ing a feafon, and in a year by no means favourable. 

I am well aware there are many /hallow foils, where it may 
be hazardous to remove the enriched furface, and truft perhaps 
one half of your land for a crop that had never before been 
cxpoled to the atnn.fphere ; but where the foil is fufficiently 
deep, or you have good underrftrata, and'there is manure at 
hand toeoireft w hat is four from w'ant of expofure and tillage, 
it is evident from this experiment that no rilk is run. 

To avoid the expence of a (allow, and to lay out ground in 
/bait and even ridges, even where drill hufbandry is not 
praflifed, /hould be objefls to every rational farmer. But 
where the new lyftem is intended to be adopted, it beedmes 
indifpeniabiy noreflary. In laying down lawms, parks, &c. 
ywhere turiow s »ro an eyefbre, or places inacoellible to wheel 
carii iges from their declivity, and from which earth is to be 
remm ed, it will be found equally uleful. 

Should ihe foeiety confider the inventor, David Charles, 
worthy of any renumeration, honorary or other wife, it will be 
gratefully acknowledged by 

Your obedient Servant, 

Wepttead, Jan. 1, 1S03. JOSLi’H HARDY. 

^ Certificate* 
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Certificates from Mr. Owen Edwards, of Brook, and Account of a 
Thomas Bynan, carpenter, of Weftmead, accompanied the jU^iand \°J e l7 
above letter, confirming the ftatement made herein. 

Defcription of the Machine for laying Uneven Land level, 

invented by Mr. David Charles .-*-Plute XI. Fig. 1,2. 

Fig. I. —-A, Part of the pole to which the oxen or horfes 
which draw the machine are fattened, and which is attached' 
to the machine by a pin at B. 

CC, The two wheels, (hod with iron, which run upon 
the axle D. 

EE, The upper frame-work ®f the machine, extending 
from tne axle to the extremity of the handles FF, and fecured 
firm!) by the crofs pieces. 

GG, The curved iron Aiders of the machine, which may 
be raifed or deprefled a little by means of the pins H H, which 
pafs through holes in the wood-work, and alfo in the iron 
Aiders; thefe Aiders form one piece with the back iron feraper 
I, in the manner more fully explained in Fig. 2 . 

K, The wooden back of the machine, which Aiould be 
made Arong, to refiA the weight of the earth when collected 
therein. The iron temper Aiould be firmly fecurcd to Ibis by 
ferews and iron-work. 

LL, The wooden fides of the machine firmly connected 
with the back and frame-work, in order to aflifi in collecting 
the earth to be removed. 

M, A Arong crofs piece into which the ribs which fupport 
the back are well morticed. 

Fig, 2.—K, The interior part of the hack of the machine. 

I, The iron feraper, fliarp at the bottom, and firmly ferewed 
to the back of the machine. 

GG, Parts of the fide irons or Aiders, Aiowing the mode in 
which thoy are united with the feraper I. 

M, The crofs piece above deferibed. 
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EXPERIMENTS ON MAGNETISM. 


Experiments on Maqnctifm; by Mr^ Ritter, of Jena, 
viunicated by Dr. Ousted, of Copenhagen *. 


Com- 


np 


1'hc phenomena 1 HE phenomena of magnetifm.have frequently been oom- 
and^caucUy pa^’d with thofeof electricity, and many faCts feem tojuflify 
have often b'-en the comparifon. Thefe facts, however, are neither numerous 
wewwtfa&b enull gb, nor fufficiently conciufive, to compofe a complete 
theory. A feiics of experiments, exhibiting the magnetic 
needle in all its relations to electricity, at prefent belter known 
by means of the pile, would undoubtedly throw much light on 
Hitter has infti- a fubjefl heretofore fo obfeure. Ritter fell the importance of 
tyted new mqui- p uc ], an undertaking, and began frefli inquiries concerning 
j e a. magnutifm, with the fame ardour and fagacity that have ever 

His expeiimcnts diftinguilhed his labours. Though tbefe experiments did not 
anfwer fbutlx- a ‘ VV3 )' s an f wer the lull extent of his defigns, they not with hand - 
hibin-dmanyin- ing exhibit a fulticient number of interefling facts to excite the 
tcrtftmg racis. cur j 0 fi,y of every natural philolopher. 

A magnetic Mr. Ritter’s firft experiments with the magnet were on 

other nnVinag- ^ ro S s * He f° un d that a magnetic iron wire, with another not 

netic, txikcd magnetic, » xcited a galvanic palpitation in tiiefe animals. Pre- 

galvanic polpira- f t *nily he obferved, that the fouth pole excited flronger palpita¬ 
tions in Iiogs; • , i e> r i 

theOuth pole lions, and the north pole weaker, than the iron not magnetic. 

^ iving conlianlly noticed, that the metals mod fufceptible of 

than iron not* oxidation excited the ftrongeft palpitations, he inferred, that 

may net'i. the fouth pole poflefles a greater affinity for oxigen than fimple 

Hence he infer-- , ,, .1 i i r " * 

red, that the 11 aml llie wn 1 !l P“ ,e lefs * 

fouth pole has a This fuppofition he confirmed by means of feveral chemical 

for^x^en'- 'tL re_a R ( ' n,5: ’ He placed a magnetic iion wire on pieces of glafs 

north, lefs. in a plate of earthen ware, and poured upon it very weak nitric 

rtiis cmfiimed ac j t ] # Thet fouth pole was attacked by the acid much more 
bv experiment. 1 J 

Magnetic iron powerfully than the north; and was loon lurrounded by a de- 

wires being politico of oxigen, the quantity of which greatly exceeded that 
placed in weak 

nitric aci 1, the the other pole. 

fouth pole was The different oxidability of the magnetic poles is very well 
The fouth o de bkewife, by taking three fmall bottles of equal fize, 

filled with water, either pure or {lightly acidulated, and putting 


magnetic 
wire being im- 
merfed in one 
hul of water, 

■ 'Hfex, 


* Journal de Phylique, December, 1803, Vol. LVII. p. 40(>. 


into 
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into one the fouth polar end of a magnelic wire, into a fecond the north pole 
the north polar end of a fimilar wire, and into the third the end uthe "' J'^ e 
of an equal wire not magnetic : the fouth pole will firll begin end of a Ample 
1 to depofit oxide, the uwnagnctic iron a little after, and the ^Vuti! pole* * 
north pole laft. This experiment - requires confidcrable care, firft depofn* ox- 
The furface of the water muft be covered with very frcfh oil ldc », jn:l , the A 

nil 1, 71 r,) P”le -aft. 

of almonds, to exclude all accets of air. Care muft be taken This expeii- 
too, that one of the bottles is not more expofcd to the tun ir,cnt 1<>c r ,ircs 
than (he others, hecaufe light accelerates oxidation. Ritter c iutl0 * n ^ l ,re “ 
convinced himfelf of this by dired experiments ; expofiug two A,r be ex- 
iron w'ires in water to the fun, but covering one of the jiliia 5 a)la ,j ^ acce _ > 
with ^lack paper, when that in the phial left uncovered wa* teoitf-. oxida. 
oxided much the more quickly. Un 

If in fu ft on ot litmus be fubftituted in (lead of the .wafer in If infufion of 
the three phials in the preceding experiment, the relative ovi- 
dations will be the fame; but they will be attended with a nations wi'l be 
change of colour, (hewing, that an acid is produced proper- ^ ‘ 

tiona! 10 each oxidation; fo that the fouth pole not only un- porti.w to each 
dergnes the created oxidation, but hkewife reddens the into- w ’ li hcp'odureJ, 

" ~ j|j iipp iits by the 

(ion of litmus moft *. The aftion that takes place in this ex- change of co- 
• periment is very feeble, and ficqucntly lequires a week orj"“j* 
more to produce a diftinfl <(F£t; and indeed to accelerate it ve)} , fil)W . 15 
fo much as this, it is ncceflkry to add, previoutly to the in In- and to accelerate 
(ion, as much acetic acid as will incline it to red, without acid^ 0 ™ 

completely changing its colour. The infufion reddened in Ihouldbi-added 
this experiment refumes its blue colour on exnofure to the air: 1Lh ? 

but we muft not hence conclude, that the acid producer b) t-hus reddened 
the action of the magnet is very volatile, for infufion oflitmu- brcom, ' i blue 
reddened by phofphoric acid, or any other, exhibits the lamcf^ re t/tb/iir: 
phenomenon. h ut * f 15 the 

The following experiment exhibits Come things peculiar, dened'viith any” 
and therefore I (hall give it more at large. It has not been other acid, 
repeated, but the harmony of its relults is in favour of its ac- ^ x P erimcnt - 
curacy. Sixteen magnetic wires, of equal fize and power, 
were placed in fix vtftels, all equally full of a mixture of one^ 
part nitric acid and thirty-fix parts wafer, in the following 


* Ritter Ins remarked, that the oxidation of zinc, and feveral Ritter .md Jager 

other metals, in pure water, produces an acid. Mr. Tauer, a ce _ h>oe t ,und, that 
, , , . - . r . . , . .. .... ° , the oxidation of 

lebratcu phyncian or btuttgard, made file tame ditcovery, without ( ev . ia ( ^etafa in 

knowing any tiling of Ritter’s. pure water pm- 

duces an acid* 

maflneri' 
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In phials con- manner: In the firft glafs were placed two wires, one with 

parts,°nit ic acid tie nor *” P°^ e imroerfed in the fluid, the other with the fouth, 
1 part, w -e ini- and not more than half a line afunder: In the fecond, the fame, 

and^s! pole, 3 at * but tbe w j res an inch and three garters apart: In the third 
|alinedifta«ce: and fourth were each three wires, with the fouth poles of all 
inch ' 3.™ i* * nimer ^d, but their diftances in the two glaffes different, as 
pole?, at Ratine: * n *hc /lift ami fecond: In the fifth and fixth were "wires fimi- 
J; a ‘ la rJy at ranged, but with the north poles immerfed. Different 

V. poles, at * a quantities of oxide were gradually depofed; and to exprefs 

fame at j** l,1H who,c in few words » we will call the fouth pole S, the 

T™e oxide depo* nortb P (de N, their greater diftance g, and their lefs p; and 
fited in theft- we will exprefs the order of oxidations as follows: SN"> 
SN P ^ 3 Sp >S S g> 3 Up > St}g > . On tl,e nine- 
the following leenlh dny it was obferved, that the lois of fluid by evapora- 

1^3," li ° n had n0t heen ef l ual in a51 tbe veffels, but took place in 

The lot- of fluid the inverfe order of the oxidations. All the magnetic wires 
wasTnEn”’ vv,jre weakened in power; N Sg leaf]; N Sp more: of the 
verferatioof' * ir es 3 S p, two had loft lefs power than the third; and in 
'the oxWions.^ like manner 3 Sg, 3 N p, 3Ng, had .each two left more 
were weakened* P yvver| ul than the third; the ftrongeft were equal to N Sg. 
in power: No. 2 In another experiment, where two little veffels filled with 
in'iili’ thi-Teft 6 * n ^ ubun btmus were employed, one of them containing two 
one wire was magnetic wires, the fouth poles of which were imroerfed in 

STn k the d othm. the fluid 5 tbe other two fimilar wires » of which the oppofite 
On immerfing poles were imroerfed; the oxidation was greateft in the latter 
two fouth poles vdfol *. 
in one phial, two t m . 

north man<itnc.: i-a.lly, Mr. Kitter endeavoured to conftruft a battery of 
the latter were magnets, but he did not fucceed. For this purpofe he era- 

Mr. R* attempt- t’ lo ) ed a hundred and twenty magnetic wires, placed fo that 
cd unfueccfs- each pole had its contrary oppofite to it, and feparated from it 

I hJS^wuh * h y a . drf, P of walcr '» but tbis apparatus produced no eflcdh 
120 magnetic The .ingenious author, however, has not relinquifiied the hope 

Hes plS in 0f beil ’» ab!e t0 com P ofc a ma gnetic battery, though other ex- 
oppofition, and peninenls, not left important, have hitherto prevented him, 
f. paratcd by a ,Xhis feries of experiments he confiders only as the commence- 

but he has not nu>nt of a ver )' exteiifive labour, the refults of which we hope 
given up the de-foon to obtain. 

fign: and means 
to puifue his in- 4 . 

quiries on the J * 51S appears contradictory to the experiment adduced in the 

fubje£t at lar fc e third paragi aph. , <p 

very cxtenlivdy. 

1 *,'#*.'* * 

• • '' 

c VvVx’.u ■ < *, 
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Ob/crvations on Arfmialed Copper. By Havy *. 

THE only ores of ar'fcniated copper which are well known, Hlftoryof the 
are Ihofe .f’rpm the county of Cornwall in England. The de- 
termination of their true composition followed clofely on the compofition. 
dilcovery of this metallic fubflance, for which we are indebted 
to the fortunate chance which threw fome fpecimens into the 
hands of the celebrated Klaproth. It was in 1787 that he pub- 
lifhecl in the Journal de la Socittc da Curieuxde la Nature +, 
the reiult of thp examination which he had made of this new 
mineral. ^ 

The authors who have fpoken of arfeniated copper fincc that 
period, had only defcribed it under the form of acicular cryf- 
tals, when Citizen Lelievre, member of the Council of Mines, 
having fufp.'&ed the exiflence of a peculiar fubflance, from 
the mfpcdtion of a group of green hexagonal bcvilled lamina: 
which were given to him, made an etlay of it, and difcovered 
the prefence of oxide of copper and arfenic acid. Citizen 
Vauquelin loon afterwards confirmed this indication,' and de¬ 
termined the proportion of the relative quantities of the two 
principles contained in the fame fubflance. 

About this time the opening of a fecund mine in the county 
of Cornwall occafioncd the re-appearance of arfeniated cop¬ 
per, the vein which had been formerly explored being ex- 
haufled. This difcovery was the more important, as the fub¬ 
flance appeared, in its new fituation, with chara£lers altoge¬ 
ther peculiar, and under forms hitherto unknown. 

M. de Bournon, who was at hand to participate in this in¬ 
crease of riches which refulted to mineralogy, fent to Citizen 
Gillet Laumonl and me, (everal fpecimenschofen from among 
thole lie poffeUed; and that which added to the value,of lii* 
was his hade to communicate to us the inlerefting work % 
which he had prepared, on the cryflallography of arfeniated 
copper, before he publifhed it. 

* Tran fl a ted from a pamphlet in quarto, fent by the author to 
the Count de Bum non j probably forming part of a journal, 
f Tom. VIII. p. 160 . 
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Description of 
the varieties. 


Mr. Chenevix was employed at the fame time on the ana- 
lyfis of this fubftance. Soon after they both publilhed the re- 
fults of their relearches in the Philofopkical TranJuQions*; 
and Mr. Chenevix teftifies his admiration at fuch a perfeft 
agreement between two fciences which employ two methods 
fo different to interrogate nature. M. de Bournon, on his part, 
fays that the analyfes of Mr. Chenevix have given the moft 
fatisfadlory fan&ion to the diviilon which he had himfeif made, 
of the arfeniated copper into four diftind fpecies. 

Before going farther,.it is neceflary to make known the va¬ 
rieties of arfeniated copper which I have been enabled to exa¬ 
mine. I fhall confine myfelf to giving a defeription of them, 
fuccind and independent of the laws to which the ftru&ure 
of crylhls is fubmitted, the actual ftale of our knowledge on 
this fubjefit only admitting of hypothetical views, of which I 
fhali (peak hereafter. 

1. Obtufe ndahedral arfeniated copper, (Plate IX. Pig. 2 ): 
incidence of P on />, 50° 4'j of P' on p', 6‘5° 8'; of P on P', 
139° 47'f. The colour of the cryftals is fometimes a fine ce- 
leflial blue, and fometimes a green, which varies between a 
grafs-green and a pale green. The o&ahcdron fometimes be¬ 
comes cuneiform, lengthening fo that the terminal edge is pa¬ 
rallel at D. 

2. Lamelliform arfeniated copper. In hexagonal laminae, 
whofe narrow faces are inclined alternately in contrary direc¬ 
tions ; the incidence of two of the narrow faces, fituated on 
the fame fide, on the correfpondenl bafe, 135® nearly, ac¬ 
cording to M. de Bournon: incidence of the third on the fame 
bafe, 115° nearly. 

* For 1801, p. 199, etfeq: 

f I adopt here, very nearly, the refults of M. de Bournon, who 
indicates 50 9 for the incidence of P on/, and 65 s * for that of P'on 
/'. I have only endeavoured to find limits capable of facilitating 
the calculations which I propofe to make. Let hac, gac, (Fig. 4) 
be the fame faces as P and P, (Fig. ii); let ac (Fig. 4) be the 
height of the pyramid which has its fummit in A, (Fig. 2)- f on 
(FigA) a perpendicular to bc t and or perpendicular to eg :—if ao 

rr v'SSS, on zz and or V 1440, we fliall have 50° 4' for 

the incidence of P on / (Fig. 2), and <>5 # 8' for that of F on /'.* 
whence is deduced, by calculation, 139° 47' for that of P on P'. 


The 
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The laminae divide parallel to the large faces with great 
eafe. Their colour is a fine grafs-gtecn. 

3. Ac me octahedral arlemated copper, Incidence 

of r on /, 96 w , according tfo M. de fiournon; of l on i, 112®. 

The colour is a biown green more or Jefs deep. 

a, cuncifoim. The preceding oftahaedron lengthened fo 
that the terminal edge is parallel to a. This form, which is 
the mod common, offers the appearance of a long rhomboidal 
prifni, more or lefs acute, and is terminated by dihedral fum- 
nuts. 

4. Trihedral arfcnialcd copper. In a flrait triangu’arprifm, 
which # is at the lame time equilateral, according to M. de 
Bournon. 

When the cr)ftals have not been long expofed, thyr colour 
is a fine bluifli green; but their furfate is tubjeft to change 
and lake a blarkifli tinge. If the) are fcratched, their prum« 

* tivc colour will le-appear. 

5. Capdlai) aifcniated copper. This is properly the oli- 
venerz of the German mmeralogifts. 

6. Mammellatcdaifimated copper. Inmammellated maffes, 
drialed in the intvrioi. Thele two lad varieties are fulccplible 
ol a great divufit) of tints, which fliew the (ranfifions from 
grafs-green to olive-grccn, to greemfli-brown, to tawny (wot- 
doit), (o)cllow, to bluidi, and to while, winch is frequently 
faitui). 

The follow mg is the manner in w Inch M. de Bournon clafled M. de Bournon’s 
the different niolifications which have been jud mentioned, Llafllficat,on * 
according to the diderentes whi h they otfer with refped to 
foim, fpcciht gravit\ and lurdnefs. 

He divides the m, as I have faid, into four didind fptcics. Four&ftinft 
The fird is derived from the obtufe oftahedion: the t)pe of *iP ecies * 
the fecond is the lamelldorm crydal, in hexagonal lamina?, 
with bevds ,nchned alternitel) in contrary directions. He 
takes the acute oclihedron lor the primitive form of the third, 
and connects the aucular cr) fiats and mammelary concretion s% 
with it, as vaneties: m the fourth he places the equilateral 
triangular prifm, and fevei il other forms which off ?t the fame 
pribn, tpn cated on its {<<• d angles ot on its edges* 

On the ntliu hand, vli. Cntnevix has fix refalts ofMr* Cheaerk*# 

the anal> (i oi arlemated copper, w Inch 1 (haUcletailf^d^ofing wMtyfe*. 

them conformably to the order edabhfhed by de Ifosmon. , 

' * * 
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Firji Sptcics, in obtufe o&ahcdru. 


Oxide of copper 
Arfenic acid 

m m 

— m m 

49 

n 

Water 

tt * 

33 

Lofs 

» «■ • 

2 



100 

Second Species, in 

lumcU form CryJlaU. 


Oxide of copper 
Ar(eni,c acid 

•m m m 

53 

21 

Water 

* • • 

21 



100 


Third Species # in acute oftahedra. 

Oxide of copper - - - GO 

Arfonio acid - 39.7 

Lofs - - - « 0.3 

100.0 

Variety qf the fame Species, in capillaty Cryftak, 


Oxide of copper - - - 5 l 

Arfenic acid - - . - 20 

Water - - - - 18 

Lois * • » . 2 


100 

Another Variety, in ntan,mtUa f ed Concretions. 
Ovide of copper - - - 50 

Aifenicacid . - - -29 

Water <* - - „ 

100 

I 

fourth Specks, in trihedral Pi if,ns. 

Ofcide of copper - - - 5‘t 

Arfettifc.Mid - - - - 30 

WUMfr'V- - ■ - , ] 8 

-if ‘ ——— 


100 

Toward* 
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Towaids the concluhon of his memoir, Mr. Chenevix re- OnI> <ne true 
mirks that th 1 natuial arlematc of copper exifts m thicv dtfft r- others!* 

ent combii'ilions, tf hill of winch contains 11 jta cent, of arc arf n of 
arfenic urn, (firfl lefult akove'; fhc ftcond contains 21, (fc- hl(JuteC0 P" 
tone! refuli), and ihe thud '), (thud, lorn ill, fifth, ami fiMh ** * 
rtfulls, Ii is liue, the thud refult gave 3‘).7 of acid in the 
100 mrts, but as the remainder of the mafs vs is compc (< d of 
(J parts of copper without vsaltr, he found that the propor¬ 
tion of the acid with the topper did not differ much from that 
wln< h takes place in the varieties m vs Inch water forms a pat*. 
this induced Mr. Chenevix to comnrehend this rtfult m the 
fame div ihon. Yet he confiders this combination the only 
tiue aifc nia’e of copper, while the other thice are aifemales of 
hid ate of copper. „ 

1 feel the value of the double vvcrkfiom which 1 have given 
this extract fo much the moie, bttaufe, having read the mt- 
moirs whu h contain the dev < lopement, lame nahk d to ji dge 
of the advancement ninth it has produced in our kr ovsledge 
on a fubj X which vv is in a great mtafure new when MM. de 
Bournon and Chenevix began to be ernplo}ed with it The 
expedition winch I flnll add of feme < nquiries 1 have made on 
the crrl a li/alioit of ar(< mated copper, and of the reflexions 
whnf he> have given nf< to, have no other objeX but that 
pi 1 I 111 g mi) be ncgleftt d whu h tc nds to t lucidate m a greater 
digree ever} thing eonnei* d with an object of fuch import¬ 
ance a< he dillinXion of nunepdogical (pectus. 

After having read the cryflallographic part of the work m Can the wie- 
queflion, I w a- dclnous to know if it was not poffible to bring 
fome of the cr> fills, delcnbed by M, de Bournon as belonging form * 
to different fptcies, to the fame form of the integrant molecule; 
but not bung able to make all the direX obfervaiions which 
would have g uded me in this enquiry# twasr obliged to cot> 
fine myfeif *o lnnple bjpothefes. * 

I thereto!e conbdvred the obiufeo&ahedron as performing 
the tuudious of the primitive fort#} and 1 w£* the more w&r*% ' 
ranted huonceiving tins opintai* bec^ui^thifbtobjibral^d Kar- 
ffen, 111 a lupwien * iU to the excellent meiObJt* htfe had 
pubhfhed be 101 < *, on the < ombmations of 1 ““ 

cutprincipies, (ays tf J iht octahedron |b 

* Jouri a* P/jjique, Biymaiit# As* 
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Comparlfmj of in a direQion parallel to the faces of the two pyramids, of which 
ebtafc^ wSUhe * s ^ ,e a £& re o a * e *• Proceeding on this datum, I was curious 

Ara. to know if it was not poflibie to connect with the form of the 

obtufe octahedron in qu eft ion, that t of the acute octahedron, 
which M. de Bournon has taken for the type of his third 
fpecies. Let P, P* (Fig. 2) be ftill an obtufe oCiahedron', in 
which the incidence of P on p is reckoned to be 50° V, and 
• that of P' on //, 65° 8', conlbrniably to the meafures indicated 
above: if wc imagine another octahedron (Fig. 3) the iign of 

2 4- 
D F 

which is 7, we fhall find that the incidence of l on V is 
l r i 

109°, and that of r on r’ is 93 • 36'. Now the correspondent 
incidences determined by M. de Bournon, are one 112°, and 
the other 96° j which in one cafe makes a difference of 3°, 
and in the other of 2° 24 / . 

The diflerencet If (he meafutes had been taken on cryftals fo well defined, 

m the angles ac- t ] iat (] 1C . differences could be confidered as real, we tnuft have 
counted tor. 

concluded that they iormed two diftinfl fpecies, becaufe even 
thefe differences could only have been done away by fuppofing 
the laws o( decrement to be much too complicated to be ad- 
mi/fiblc. 

But if the ci) flals w ere not capable of verv acc urate meafure- 
ment, we can the better conceive that the differences wire 
ftmpl) apparent, and that it may be poffibie that the error did 
not wholl) arife m one obfcrvation, fince it was net diary to 
make two, in which Imall d» nations might have been pro¬ 
duced on oppohte tides; and then mechanical divifion alone, 
by giving different refults with refped to the two odahedra, 
would Jiavc flwwn that a conformity between the angles ob- 
ferved and theft? meafured, would be puiel) accidental. 
Cwwparifm of * »flerv«irtfe the laradhform variety with allei natc 

the ipunetitom Bev$#» fpecies of M. de Bournon, with the 

oWe fumnuts. Now, if we (uppofe 
^ < two paraUd^o the face P', and which meet 

the center, mjf an odahedra! foment which can¬ 
not be foppofat M thtcknels, and whofe two large 

feces wtff kod thefivlateial faces, trapeziums, 

8 $$$ Wtiviofe, An. X. p. lj|. 


induced 



m 


<r 

ON ARSENIATED COPPER. 

inclined fo the great faces *. But thefe trapeziums will not be 
fituated alternately in oppofite directions. The three which 
will form obtufe angles with the large laces, will be contiguous 
to each other, and the faints will be the cafe with thole which 
form acute angles with the fame faces. For example, thole 
of the trapeziums which form obtufe angles w iCh the I irge ‘lice 
analogous to P', will correfpowl to the two fare, of the adja- 
eent o&ahcdia at B, B' t and to the face fituated behind A, 
■paralid to P. The inclination of this latter face on P is, ac¬ 
cording to M. de Bournon, 11 j° ; and the two others, as 1 
have indicated them above accordi: g to my calculations, are 
each ^out 1 

Now, of the three lateral trapeziums in the lam. Inform ar- 
fenical copper, one has the fame inclination of 11 on this 
bafe, according to M. de Bournon, and the two olhois have 
13o°; an efl incite which he only gives as an approximation, 
and winch only differs by from that corresponding to it in 
the obtufe octahedron, (Ftq. 2). 

The great difference conftfts in this, that (lie three lateral 
trapeziums which look towards the fame bafe, in the oftahedral 
fegment I have deferibed, are contiguous to each other, as f 
have laid; while thofe of the lamciliform arfcniatecl copper 
alternate with the three others which look towards the oppofite 
bafe f. 

But there is a method of removing this difficulty. Let us 
conceive that the two feflions made in the o&ihedion f/vg. 2), 
in Read of being parallel to the face P', aie fo to the face P. 

In this cafe the lateral trapeziums, fituated on the two lides of 
the edges B, B', will alwa}shavean inclination of 1to 
the fuperior bafe. Noiv, if the fcgrm'.ut parallel to p makes an 
angle of 115 y with the bale analogous to P, the three feg- 
ments will prcfeive, with refpeCt to thole tinned towards the 
jbppofite bafe, the alternation indicated by M. de Bournon. 

* Several fubftanccs, among otheis the fpinelle, offer examples % 
of limilar fegments. 

f The figure given by M. de Bournon, of which that is a copy 
in Plate A’J. Piq. 5, ferns u> have been traced according to the 
condition that the three trapeziums turned towards the fame bale 
fhould be contiguous. 7'bis was doubtkfs an overfight of the 
draughtfman. 
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Bat the incidence of p on P gives, on the contrary, an sente 
angle of 50 9 . Now, let us imagine a decrement indicated by 
t D, which afts on the face p and on that which is oppoiite; the 
faces produced will be fitualed vertically; whence it follows 
that that which will roa,'k the face p will form an angle with P 
% equal to 90° plus 25°, which is the half of the inclination of p 
to P, that is to fay, the angle in queftion will be 115°, con¬ 
formably to obfervatron 

Their divifion I (ball not urge thefe refults farther, which, as I have already 
into four fpecles ft a ted, I only offer as purely hypothetical; and I lhall abftain 
by the laws of from adding my opinion with refpeft to the fourth of the fpe- 
ftrufture. c j es admitted by M. de Bournon, which, according to Wlh, has 
the equilateral triangular prifm for a primitive form. It is 
eiiough ibr me to have fhown that, with refpeft to the divifion 
of arfeniated copper into four diftinft fpecies, the laws of the 
ftrufture m?y give rife to doubts which deferve fome attention* 
If they can be removed, as it is not impoffible they may, an¬ 
other proof will be obtained in favour of an opinion on which 
no obfeurity fliould remain, that it may be worthy of being una- 
nimoufly adopted. 

Companion of ^ we now confider the refults of the analyfes which Mr. 
Mr. Chenevix’s Chenevix has made of the different modifications of arfeniated 
deBaurnon’sdi- C0 PP er » we find, that in fuch of thefe analyfes as have had for 
vifton. their objeft the types of the four fpecies admitted by M. de 

Bournon, three have given fenlible differences in the relative 
quantities of copper, arfenic acid, and water. Thefe analyfes 
correfpond with the firft, third, and fourth fpecies. Another 
analyfis, made on the fecond fpecies, gave only copper and 
arfenic acid, without water. Thus, fuppofing that the rela¬ 
tions between the quantities of the three principles contained 
in the modifications which Mr. Chenevix calls arfeniatet of 
hidratc of copper , conftitute true limits, and that, in the mo¬ 
dification which he calls (imply arfeniate of copper , the abfence 
of water depends oh the nature of the fubftance itfelf; wc 
• lhall, in this refpeft, find an agreement between the refults of 

* I have a lamelliform cryftal, on which, inftead of a (imp!* 
bevit, there are two, fituated in contrary direftions on the (ides of 
the fame edge} hut they are too fmall for it to be poffble to deter¬ 
mine the pofiuons exaftly. 


4. 
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anatyfis and thofe of cryftallography, very favourable to tire 
fubdivifion of the mineral in queftion, into four diftinft 
fpecies. 

But Cit. Vauquelin, on*ana!yling a piece oflamelliform ar- Vauqtielin’s 
feniated copper, whofe cryftals were quite frefh, obtained a f"melUform m- 
very different relation between the quantities of the three prin. f 6 ni»te; 
ciples*. His refult was as follows: 


Oxide of copper 

- - 3S> 

Arfenic acid 

- 43 

Water 

17 

Lofs 

9 * • J 


100 

• 


It is remarkable in this cafe, that the quantity of acid ex¬ 
ceeds that of the copper, while in the refult obtained by Mr, 

Chenevix it forms only a little more than a third of the quantity 
of copper. It is not therefore evident that the limits indi¬ 
cated by this celebrated chemift are eljgntial to the fubftaaces 
analyfed. 

The experiments of the fame philofophers on the capillary and of the ca» 
cryftals, offer differences not lefs ftriking. According to Cit. P u,ar y 
Vauquelin thefe cryftals contain, 

* Mr. Chenevix, in his memoir, gives a paffage from a letter 
•which Citizen Vauquelin had written to him, and in which he in¬ 
formed him, that having analyzed cryftals of the lamelliform va¬ 
riety, he found that they were compofed of 59 of oxide of copper 
and 4f of arfenic acid. Mr, Chenevix adds, that the great differ¬ 
ence between this refult and that which he had himfelf obtained 
from the fame fubftance, induced him to repeat his analyfis with 
great care and attention, and that he conftantly found the lame 
proportions of oxide of copper, arfenic, and water. It is very 
probable that this refult announced by Cit. Vauquelin, and fo dif¬ 
ferent on the other hand from that now given, was obtained in » * 
fir ft effay, or that this chemift, when he wrote to Mr. Chenevix* 
trailed to his memory, which was not fo faithful as it generally is. 

However that may have been, the only refult avowed by Cit. Vau¬ 
quelin is that we now publilh, and which he has inferted in the 
Journal des Miner, No. 55, p. 562. 
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Silcx - - - - 2 

Water - - - - 5 

Arfeniafe of iron - - - 7 to & 

Arfc-mate of copper . - - - 86 


100 


This cbemift adds, that if (he arfeniafe of copper did not 
contain anv foreign, matter, it would be formed of about G9 
parts of oxide of copper and 31 of arfenie acid. 

Klaproth’s ana- We have another refult on the fane fubjefl, obtained by 
Al. Klaproth, ivhofe labours have concurred fo advanlagcoufiy 
with thofe of Vauquolin, to piocure an exa& knowledge of 
the compofition of minerals. His refult gave. 


Oxide of copper 

50 62 

Arfcnie acid 

- 43.00 

Water - 

3.50 

Lofs 

88 


100 . 00 * 


The quantify of copper is neruiy the fame as in Mr. Chene- 
viv’s refult; but on one fide we find 45 of acid with 3.5 of 
water, and on the other only 20 of acid and 18 of water; 
w inch is very different. 

Betides, wo need only keep to Mr. Chenevix’s own refults 
to find difficulties and cautes of ur.eeilamty; foi while this 
Mr. Chew mi’s cvUbialod chotnift obtained a very fcnfible quantify of water 
n-fults do not j, om p,,. capillary ciyftal s and the nninmellated niallcs, thefe 

agr e with or 1 , 

ilufe of M. dc two modifications wore eonfidered by M. de Bournonas ii it: pie 
Baurnon. varieties of the third Ipceies, which is fhe acute octahedron. 

ar.d which gave only copper and urfenic acid without water. 
Further, if the aualyfes of the capillary cryftals and of the 
mainmeliafed maffes, are compared with that of flic cryftals 
in trihedral prifms, it will be feen that the dillerenccs do not 
1 exceed thofe which are frequently met with between the ana- 
hfes of feveral pieces which evidently belong to the fame 
fpocies of mineral. 

1 add, (hat M. de Bournon fee ms to have hrd more au¬ 
thority for confidering the capillary cryftals and the marnmel- 


# j 
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lx Qnur.'jm - i/ts M.u^dux, p, 192. 
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iatcd concretions as fimplc varieties of the acute octahedron, 
fince he indicates the intermediate modifications which con¬ 
nect ihefe varieties with their type ; fo tliat, according lo him, 
there are crvflals winch a#e perfedly determined in one pail ot 
theii length, and tibious at their extremity. 

M. cte bournon, doubtlef llruck with the •exception which A filth fpccies 
the agreement between the two Icienees, announced by M r . iwt ' u ^ d * 
Chenevix and hmifelf, teemed liable to, in this mftance, has 
fince inferled in Mr. Nicholfon’s Journal * a note, in wlneh he 
propofes to eflablillt a fifth fpecies of arfeniated copper*, 
compofed of the capillary cryfkh and mammeliated malfes, 
which teems to operate lefs in removing the difficulty than in 
bringing it to light. 

It cannot be denied that the modifications of arfeniated cop- External difter- 
per offer fenfible differences in their alnefit, theii exterior cnce ." . 

forms, and their colours. M. de Bournon alio indicates tome atone as evidence 
in their hardnefs and in their fpecific gravities. But the®* a . d,ftcrentj 
reduction of natural beings to the fmalleft poffiblc number ( ,i f P LCiej * 
Jpecies, really diftinct, is an advantage ol Inch value to Icienc e, 
which it perfefiionates by Amplifying it, that, before fepaiatmg 
lubliances, according to (hole diverfuies which feem lo beat 
variance with the relations which they other wife have, and be- 
lore fucking particular fpeciiic names for them, which would 
be liccclfary, all the means of alccrlaining that the divcrlities 
in quell ion aie not purely accidental, fhould be exhaufted. Even 
though the researches which ftill remain to be made for the 
accomplifhment of tiiis object, lhouid have no odier effect but 
to eaufe the difappearance ol one frngle ipeeies, admitted by 
the two celebrated men whole refulls i have let ioith, born 
the f)flem, they will not be unprofitable to the progiela of 
mineralogy. 

* # * A reply communicated by the Count de Bournon will 
appear m our next. 

* Philosophical Journal, new Series. Vol.VII. p. 677. 
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XII. 

Ohfercatiom upon the Dofirine of Cyunt liumford rejpe&ing the 
want of diied concluding Power in j Fluid* with regard to 
Heat . Bp Cit. Berthollet. 

(Concluded from page 140.) 

Nicholfon, " I AM of opinion, that the experiments of Nicholfon, of 

WuTavhav” 3 Thompfon, and of Murray, leave no doubt on the com- 

proved’,that heat nmnication of heal between the particles of liquids: fome ot 

paflcs through tt ieni ihow that the motions of the folid corpufcules which 

the particles of . r 

fluids; thateur. are agitated m a liquid, may often miflead, with re If Vet to 

rents are often^ t j )e currents which are believed to be perceptible: but their 
that’fluiTs’dlffer cxiftence mull not, for this reafon, be denied, when a dif- 
in conducting ference between the fpecific gravities is fuddenly efiabliflied, 
power. and when me heat is communicated at the lower part of a 

veflel. The others prove that the communication of heat 
may be made through a liquid in which no current can be 
fuppofed to tranfport it immediately to a folid body, and they 
piove that liquids are poffeffed of a conducting faculty which 
differs in its intenfity; but it is not to be interred from this, 
that the locomotion of the particles of liquids does not con¬ 
tribute to eftablilh an equilibrium of temperature more fpeedily: 
it is even probable, that the latter effeft is generally the 
grealeft. 

Thefe general The foregoing confiderations, into which I have admitted 
amount: for the application of the faculty of communicating heat common 
nomen*. * to bodies, of the conducing difference, and of the more 
fpeedy diflribution of heat by means of the difference of the 
fpecifk gravity which it introduces between the particles of a 
fluid, feem to me to account for all the phenomena which the 
jdifeernmem of Romford has made public. 

That gates re. Thefe confiderations lead me to an opinion very different 
«ive heat very from his; jt is known with what rapidity the thermol'copes, 
in the ezpanfion or air thermometers, indicate the variations of temperature: 
of ai^ther-^ Piglet could not obferve a fecond of difference between the 
air balloons. elevation of a thermometer of this deferiplion, and the 
emanation of radiant heat by a body placed at a diftaope: it 
has been obferved, that aeroftats experience a ludden dilata¬ 
tion 
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lion by the appearance of the fun *; thefe phenomena feem 
to roe to indicate that the elafiic fluids, far from being bad 
conduftors, on the contrary, receive the temperature of other 
bodies very quickly; fos, can it be fuppofed that all the 
particles of the gas take the temperature which they acquire 
by the cont&ft of the covering of the balloon-alone, and how 
can it be conceived, that the lower particles, which are con¬ 
tiguous to that portion of the covering which does not receive 
the tolar emanations, thould be carried towards that which is ex- 
pofed to it ? And fince thefe particles at each con I aft only 
receive apart of the temperature to which r they attain, what 
a prodigious whirlwind mull there be fuppofed to be in the 
gas! * 

It appears tome, that the elafiic fluids, inflead.of being The flow con- 
bad conduftors, polfefs this property in a high degree, al- ftnedgafes af 
though they probably differ from each other in this refpeft ; cribcd to fome 
and. if air which is contined pfoduces effefts which feem to modification, 
prove the contrary, they are owing to fome circumitance 
which modifies this property.' 

I think it is probable, that this circumflance is the ftate of The gas is pro- 
compreflion produced in a gas which cannot acquire a dilata- J’ aWy Rented 

, . , ° . . \ r X linn - .acquiring 

Uon !ui table to the temperature it receives; we have teen Inal heat, becaufe it 
caloric, in combining with the gafes, only raifes the tempera- cannot expand in 
ture becaufe the dilatation meets with an obflacle (107); 
hence it refults, that the further the air is removed from the 
ftate of dilatation, which it fhould have, to be in equilibrium 
of temperature, the greater refinance will it oppofe to the 
combination of the caloric, and the more will it iofe of its 
conducting faculty, fo that the air which would take the 
temperature of the furrounding bodies with facility, if it 
could acquire fuitable dimentions under a given prutlure, 
becomes a worfe and worfe conductor in proportion as it re¬ 
ceives a temperature farther removed from the dimenfions 
which it can take. The air then experiences an etfeft, which 
may be compared to that of a body in which the tbice otj, 
coheflon obftrufts the aflion of a liquid, which can effeft its 
folution as foon as this obftruftion begins to be diminifhed. 

This explanation is applicable to the confervative property The effea of 
of heat, which Rumford has proved to belong to the air 

which adheres to particles, fuch as thole of the eider-down; prevent the 

, currents, than t« 

* JDefcrip, de l’aerottat de l’Acad. de Dijon. # oppofe the ex- 

this 
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panfion by its this air only adheres by a turn affinity, which probably reduces 
which thf air ’ ls dimenlions, or at lea If, oppofe.s its dilatation; and ii the 
adheres to it. water can drive it off, it is only beeaufe it combines w ith 
tliefe fubftances, and adheies lo thefr furface by its uliimt) ; 
fo that the ait will then experience the fume effeft Irom the 
afition of the affinity of the bodies to which it is adheicnt, 
as is produced on its elaffie cfToil, by the (pace within which 
it is confined, and in which it receives a higher temperature 
without having the power to dilate. 

So that elaftic Thus the elaftic fluids which dilate much more by a fnuilar 

fluids being mme ( ! Jai ,oo of temperature than liquids and folids, mult liave the 
alterable in Uicir n . . 

volume, are curtef ponding faculty ot entering more eatily into combina- 

alfo vne-t'i, of (1on with caloiic: they offer but htLle refiltame to comprel- 

bc-u. " lion; they heat by the reduction of their volume-; and they 

coo! when they dilate : do not thele effects announce a great 

diipoliticm to combine with caloric, or to abandon it, and lo 

rcceho d.frercnt degrees of faluratic n from it? and never- 

tholeR, according to the opinion of Romford, iheic muff be 

sin infurmountabie barrier between the molt chffuui tempera* 

teie. 1 ., of the different particles of a gas, when the particles 

do not meet wile a folid body. 

It is putlible, that liquid fublhmces may be much better 

calculated to conduct heat than when they arc m a folid ffate ; 


The f.i tie <’oc- 
tf inc .cppJi d it 

Sudden jerumu- t * ,e properties of the reciprocal affinity which piodutes cohc- 
latiun or .ibin p- ffon, lean to point this out: lor tince this affinity oppofes the 
It c h wiii offer an obtiacle to the combination ot the 

better than ic-, caloric : tins ictiffunce to its iutrodueiion is ailo pioved by the 
£:l ' quick accumulation which is made of it, as f< on as the force 

of cthifitn is dtffiuyod, (o that it is oppofccl to the coin- 
binatu n of caloric, as wtll as to that of other fublianccs; iu 
fisc.'!, water feems to take the cen n«m leiijpeialuie more 
call 1 v, independent of the locomotion of its particles, than 
ice, which ts a \c-iy had conductor, and it is perhaps horn 
this difference, that ice, and id! the folids which pals to the 
Jiquid ffate, liquefy at the furiace, iidicad of taking the 
cor men temperature. 

I only offer tliefe htff < xplanalions as conjectures, which may 
invite to experimental enquiries on a iubje£f which is not 
ipdiffeient to chemical theory. 


A Memoir 
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XIII. 

A Memoir on the Morenibits which certain Fluids rccehefi oni 
the Contact of other Hinds *. By J- Draparnaud, Cm a tor 
und Frojcjjbr of Natural Hiflory, at the Medicinal School of 
Montpelier. 


JL flAD obferved that alcohol attacks, and tiniflics by even, ix^mvientoa 
at length, dcflroying the calcareous covering of the mollufcac, a | C oi»i>i which 
which are put into it to be pie!c r ved. £>uppofing that this 1«<1 n> the dif- 
inight arife from the alcohol, particularly that wnich is not 11 

well icchfied, containing a little acetous acid, I put a little 
tincture of turnfolc into a glafs capfule, and poured into it a 
a few drops of alcohol. The tinfture did not change colour, 
but to m\ great iurprife it moved towuids the circumference 
with great vivacity, leaving the bottom of the capfule un¬ 
covered : vs lien it had reached the max,mum of ili'perhon, it 
returned again, and covered the bottom of the \e:;el which it 
had abandoned. It i> evident, therefore, that nulling what I 
fought, I found that which ] did not feek, which liequently 
OC’Cius in tl.e vouileot experiments. 

This curious expetiment induced me to make a multitude Prcyoft’s me- 

nioiri on Lhp 

of others, and to trv a great number of fnWtani At the cn)a ,, ri i 1 „, w 0 f 

moment of putting thole expelimenls in oidei, and o! com- hfi 5 ** 

potlng (Lis memoir, 1 vecolkticd has mg rtad that M. IkncHtt 

Prtrcoft had piodiucd this upulfn-ii oi water l) means of 

volatile oils, and even of many iblid odorant bodies. 1 ti.eie- 

fore confuiltd the two mvmoirs which this mg»nious phi- 

lolopner ha» mfeited in the Am a Is, ;.i d whole tu'jeft is, J he 

method * if rtntleriti » the t mu nations <J t Ui,iant Ludtvx Jo hide to 

the Jight- j. Although n,y expeiiments weie made with anolher 

view, 1 pals over, in 1.lento, all which are conformable to 

lirole of M. frevojl, and which I made Lq employing the fame 

lubftances: 1 flsall on!) (peak of llrofe which ditlu from hit, 

either in the refults obtained; or in the means employed. 

1. If a thin fliatum of water is pul on the bottom of a Aftion of alcohol 
vellel, and a dtop of a'voho! is brought to the centre o ( ' this ° n 4 ' r ‘ 

* From the Annales tic Chimie. Ftuffidoi, An. XI, ' 

■f- Anr/ales tie Chiniie. Tom. XXL et XXIV, 


flratum. 
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Diflc of difper¬ 
fion. 


The repititlon of 
the experiment 
kfleus its 
effeSs. 


‘ Influence of the 
velfels. 


Motion of the 
expelled fluid; 


and of the im. 
jelling fluid. 


ftratum, with a glafs rod, the water flies in an inftant with 
vivacity, leaving the bottom of the veflel uncovered; when 
it has reached the maximum of difperfion it returns, and 
covers again the bottom of the vcfle^which it had quitted. 

‘ 2. 1 call that part of the veffel which is abandoned by the 
water the dijk qf difperfion. In the preceding experiment, 
this dilk fhows a perfeft drynels and ail its natural polifh. 

3. The repulfion becomes left confiderable, and theditk of 
difperfion (mailer, in proportion as the experiment is repeated 
in the fame water. This arifes from the water becoming gra¬ 
dually faturated with alcohol. 

4. Xhe nature of the veflels has no influence on the preced¬ 
ing experiment, nor on thofe which follow. They take jilace 
equally in veflels of porcelain, earthern waie, glafs or 
metal. 

5. The form of the veflels has much influence on the 
fecond period of the phenomenon, that is to fay, -on the 
return of the water, and on the difappearance of the diflc. 
of difperfion. 

If the veil'd is a little concave, the water always comes 
back, and covers the bottom of the veflel again. It will be 
obvious, that this is the neceflary effect of its gravity. 

If the veil'd is flat, the water only returns when the difk of 
difperfion has not attained too great a diameter. 

If the boltom of the vefld is a little convex, the water 
does not return after having been difperfed, and it muft be 
evident, that to do fu it would aft contrary to the operation 
of its own gravity. 

6. Being defirous to render the obfervation of the motions 
of the expelled fluid cafier and more perfeft, I fubflituted 
tinfture of turnfole, which, as is known, is only water 
coloured by turnfole, for pure water. The refults were the 
fame, but much more fcnfible; and I could then readily 
diflinguiili an undulating or trembling motion on the internal 
edge of the water which furrounds the dilk of difpetfion; a 
motion which proves the continual emiflion of the alcoholic 
particles againft this interior edge, and determines the removal 
of the water. 

7. But to complete the proof of the explanation which X 
have juft given of the phenomenon, it was alfo neceflary to 
render the motions of the impelling fluid fenfible : I fucceeded 

• b y 
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by an analogous procefs. I coloured alcohol by means of 
tundole; with this fubftance it takes a very beautiful colour 
which is not at all fimilar to the violet blue of tinfture of turn- 
fole, but, on the contrary, is of a very vivid blue, analogous 
to that of indigo, or pruffian blue. I then wetted the bottom 
of a piate with pure water, and, with a gjafs rod, brought 
a drop ot this coloured alcohol to the centre: the water was 
driven bark with vivacity. In the centre of the dilh ot dif- 
peifion was a blue fpot, formed by the coloured alcohol, and 
the rdt of the ddk was white like the bottom ot the plate. 

But the proof of the afiual continual emiffion of the coloured 
alcoholic particles, is that as the water retired, its internal 
edge? which touched the difk of dilperfion, became more aud 
more of a violet colour, analogous to that of tinttiue ol turn- 
foie prepared with water. It is evident, thereibie that in 
natural phiiofophy, fads are explained by fads, anc, that this ■ 
experiment confirms the confequunce I had deduced from the 
preceding experiment. 

8. If the plate is wetted with the alcohol, and a drop of Water docs not 
water is put into the centre, the alcohol does not experience rcpcl jlLuil01, 
any motion; the drop of water flattens, it retains its orbicular 

form for fome moments, at length it finifhes by f'preading 
irregularly, mixing with the alcohol, and uniting with it. 

9. If the bottom of the plate is covered with a very thin Oil is repelled 
flratuin of olive oil, and a drop of alcohol is brought to the ™’^ owIjr thl * 
centre, the oil is repelled, though moie tlowly than the water 

on account of its vifcofity, and the bottom of the piate is left 
dry. 

If the Hratum of oil is too thick, it will not quit the bottom 
of the plate, and the expanfive motion of the alcohol takes 
place only on the fuperfices of the oil. 

10. If a morfel of the frefh rind-of lemon or orange is The eflential oil 
placed in the centre of a welted plate, the w r ater is fenfibly ot k® 01 ) °, r 

t i . 1 . ii- | • | orange rind, pra- 

repelled, and the ddk ot dilperfion is agreeably tinged with duces repulfion, 
the prifmatic colours, which depends on the difengagement but weaker# 
the effential oil. But this motion has not nearly lo much in- 
tenfity as that produced by means of alcohol. 


11. Convinced by the preceding experiments that every The affinity of 

volatile fluid at the atmofpheric preflure, was capable of pro. ammonw tor 

.. . T , , , . water prevented 

duemg this repullive movement, 1 employed liquid ammonia. i CS repuifive 

1 therefore wetted the plate in the ufual manner, and brought 


a drop 
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a drop of volatile alkali to the centre. What was my furprife 
to obferve, that the fligl.teft motion was not mnnifefled in the 
water; 1 however fufpc&eri thecaufe, and believed that this 
apparent anomaly was owing to tlnj,ammonia, which, having 
a very great affinity with water, combined with it at the in flan t 
of their eontafl. 

which was ex- 12. 1 tdoUcd, therefore, to fubfiitule a fluid to the water, 
ercifed in olive w j,j c h } )a< ] j e f s affinity with ammonia, and I chole olive-oil, 
which I had at hand. I again covered the bottom of the 
plate with a thin layer of this oil, and bi ought a drop of the 
ammonia to the centre: the oil was inflantaneoufly repelled, 
as it had been by the alcohol. 

Ammonia docs 13. If the plate be welted with alcohol, and a dlbp of 
Bot repel alcohol. afflmon j a j s p Ut into the centre, the alcohol is not repelled, 
the drop of ammonia flattens, and the two liquors evaporate. 
I thought I perceived a flight trcmulalion on the edge of the 
drop of ammonia. 

but alcohol re- lk If the plate be welled with ammonia, and a drop of 
pels ammonia. a ] C() | 10 | j s brought to the centre, the ammonia is repulfed like 
pore water. It appears, therefore, from this experiment, 
and the preceding, that the horizontal or lateral ioice of ex- 
paniion (if the ahohol is fuperior to that of the ammonia. 
Olive-oil and j/k A drop of olive oil put into a wetted plate, did not 
repuMiviTadt kn. produce any motion in the water. It was the fame with water 
heat up v\ ith oil to the contiflence of an unguent. M. Pro.ojl, 
in his mcmoiis, looms to announce rcfults obtained with the 
fixed (h!s, whidi are contrary to my experiments, and par- 
ticulaily to thefe. 

1 Audi not enlarge fariher on experiments vs Inch feme may, 
peihaps, think more curious than ufcful. But when the ct- 
tradlive powers of yellow amber, or of the loadflone were 
fiifl obferved, neither their importance, nor the ailonifliing 
difcovcrics to w hich they have fince led, werefufpe&ed. 


LetUr 
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XIV. 

Letter from Mr, CuthbErtson rtf petting his Galvanic and 
Electrical I Experiments. 

To Mr. NICHOLSON. ’ 

Dear Sir, 

1N confequence of the note which you have been fo obliging Introduftion. 
as to add to my letter, addrefled to Dr. Bearfon, inferted in 
your Journal for this month, I have to fay, that the troughs 
were^fed collaterally: I (hall now be happy to fee your re¬ 
marks, It appears, that I ought to have been more explicit, 
and therefore, I beg leave to offer the following additional 
obfervations *. 

The two lafl mentioned experiments in the letter alluded 
to, were compared with common electrical difeharges, \vi<h 
a view to prove what quantity of coated glafs would be re- 
cj ui file 

Two 
furlacc, 

electrical machine*, with my univcriai c l<;£)rcmclor loaded 
with 31 grains, (fee Quarto journal, Plate XX li. \o!, II.} 

* I ought certainly to have mentioned the n’T^i'-'cineat of the 
troughs, and hkewife I ought nor to have fud id vaguely, tint 
double quantities of'galvanic fluid, only I urn double lengths of 
wire, becaufe l am ftrongly of op’niin, that the reafon why gal¬ 
vanic difeharges from troughs do not aid upon mu ds in flic tarn; 
ratio as common define d fcharges d ■, proceeds trom tome defeft 
in the arrangement, and alio conttruftion. 

I find in my notes of improvements for the uth of June, 1303, ' ,ir * e 

that I had made a pile of 16 pais s of plates of 10 indies diametci, P aUl ” 
and that eight of them laid upon each other in the ufual manner, 
with cloths wetted with diluted ’nuriatic ac : tl, burned one inch of 
wise of 1 -iy /tli part of an inch in diameter, and that 16 paift 
burned four inches of the fame wiic. This expeiiment was re¬ 
peated on the 8th of June, with the lame refuIt, with relpeft to 
metals, but gave fining and loud tpaik*. from metal to metal, fuf- very loud g&l. 
ficient to be heard at 6(X> yaids dilbnee, which refult, I believe, vamc fpaiks. 
has never been obtained from troughs, thus to be heard, indeed, at 
any diftance. For the laft txpenment, the cloths wete wetted in 
a ftrong folution of muriate of ammonia> , 

Eight 


to ignite tin' lame lengths or wire. 

jars, each containing about 17(* fquare inches of codicil 

, were let to the comluftor rf n'Jf inch fr.gle plate wire i'.yjjrc. 



206 GALVANIC, AND ELECTRICAL EXPERIMENTS. 

Eight inches of the fame fort of wire were laid in the circuit, 
57 revolutions of the plate caufed the electrometer to dif- 
charge the jars which ignited the wire perfectly, as in the 
ninth experiment. Then fix inches of the wire were laid in 
the circuit, and the above number of revolutions caufed the 
difcharge, the wire being deflagerated and. fufed into balls 
in the fame manner as in the eighth experiment. 

Deduction as to Hence I conclude, that 340 fquare inches of coated glafs 
eWWclty La*a°^ P ro P er ty conftruCted, will bear a charge equal to a galvanic 
jar and a pile, battery of 1080 fquare inches of furface. 

Probability that The refult of the above experiments gives me reafon to 
wdrewas^hinner ^ink» that there is a miftake refpeCting the diameter of the 
than dated. wire ignited by Mr. Wilkinfon’s batteries, as mentioned in 
your Journal, Vol. VII. p. 297, to which you refer, becaufe 
to ignite one half inch of fieel wire of me feventieth of an inch 
in diameter, will require a power fufficient to ignite 120 inches 
of wire part of an ineb in diameter, by common eleCtrical 
di (charges, which is a power equal to two of my common 
eleCtrical batteries, (feeyour Quarto Journal, Vol. II. p. 525.) 

The greateft power of 60 pairs of 6 inches fquare plates 
. that ever has been known, was that of igniting 16 inches of 
wire of part of an inch in diameter. Mr. Wilkinfon's 
trough of 100 pairs of plates of 4 inches fquare is of much 
lefs furface, and as he fays, it is a lefs favourable-fize, from, 
which, and from the above experiments, I conclude, that fuch 
a battery has not the power of igniting one half an inch of 
wire of one ferenthth of an inch in diameter, unlefs galvanic 
difeharges aCt upon metals in fome manner different to common 
cleChical difeharges, but with which I am unacquainted; 
perhaps Mr. Wijkinfon will be kind enough to clear up this 
remark. 

I am, with due refpeft, 


Poland Street, Soho, 
June 19, 1804. 


Dear Sir, Your very humble Servant, 
JOHN CUTHBERTSON. 
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XV. 


' Chemical Examination of* the Ochroites, a Mineral not hitherto 
well known, containing a New Earth. By Klaproth *. 

A HE foffil which forms the fubjert of the prefent analyfis, Hiftory of the 
and to which I have given the name of ochroites, for reafons fo ®** 
to be ftated hereafter, is found in the mine of Bafnastes, near 
Riddarhytta in Weftmannland. 

The firft account of this mineral we owe to Cronftedt, who Firft noticed bf 
furnithed a defeription of it, together with that of another Cronftedt » 
mineral, found at Bifpberg in Delecarlien f. Scheele con- 
fidered both as fpecies of iron ores, and gives to them the 
name of lapis ponderofus, ponderous Bone, (fchwerftein) or 
tungften, which he deferibes in his mineralogy as terrum 
calciforme, terra quadem incognita intime rnixtum He like- an<1 e**mined by 
wife examined this tungften, and made us acquainted with Scheele 
its true nature. The mineral which he examined, was, 
however, the pearl-coloured tungften of Bifpberg, and from 
this he concluded, that the examination of the tungften of 
Riddarhytta was neceflary, confidering it a mineral of the 
fame nature, he diftinguilhed it by the name of reddijh 
tungften. 

Soon afterwards D'Elhuyar analyfed both minerals, he and D’Elhvyar. 
verified the analyfis of the true tungflen, but proved that the 
conjecture of Scheele concerning the other mineral was 
founded in error; the refuits of his analyfis fhowed that the 
foffil known by the name of reddifh tungften, was compofed 
of 54 parts of lime, 24 of iron, and 22 filiceous earth. From 
what follows, it will, however, become obvious, that this 
mineral contains neither lime nor tungften, but a new earth 
hitherto unknown. 

External Characters of the Ochroites. 

The colour of this mineral is between carmoifin red, clove- External cha. 
brown, and reddifh-brown. It is compart, breaks, fplinler-™^*®^ 

* Gehlen’s new Journal of Chemiftry, Vol. II. part. iii. p. 303. 

f Tranfartions of the Swedify Academy of Sciences, 1751. p. 

235. 

J And alfo in Cronftedt’s Mineralogy by Magellen, Vol.-1. p. 46. 

* ‘ ing 
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ing in irregular, not very (harp or angular pieces. It is 
perfectly opaque. Its powder is reddifli-gray. Jt is not very 
hard, but brittle, and very ponderous. 

Its fpecific gravity is 4,660. Cronftedt ftates it to be 
= 4,988. 

A. 


Ana'yfis <tf the 
Ochroirea. 


a, A piece of the mineral after having been igr.ited to 
rednefs, loft 2 per cent. Its reddith colour had been changed 
to brown. Its figure had fufibred no alteration. 

b. One hundred grains of the finely levigated mineral ig¬ 

nited for half an hour, loft five grains. Its colour was 
changed to a daik brown. t> 


B. 


a. One hundred grains of ochroit, after being mixt with 
200giains of carbonate of potato, were ftrongly ignited, the 
mafs which could not be rendered fluid, was reddito, grey 
and brittle. On in ing diflufcd through water, as ufual, the 
obtained folulion was cnlourlefs. It remained perfectly trant- 
parent ; a proof that it did not contain tungflen oxide; nitrate 
of filver, mercury, lead, barytes, &e. proved the abfence of 
acids. 

b. The infoluble refidue of the laft procefs was boiled in 

nilro-muiiatic acid, the 1 'filiceous earth being feparated, the 
folulion was dccompofed by potato, and the whole boiled for 
fome time. The alkaline fluid after being neutralized with 
muriatic acid, and then mingled with caibonate of potato, 
luflbicd no charge. ( 

C. 

a. 200 grains of the finely pulverized mineral, were firft 
boiled in two ounces of muriatic acid, to which half an ounce 
of nitiic acid was gradually added, and the digoftion continued 
for tome time. The .hole became thus diftblved except the 
lilex condoned in t.ic mineral. Its quantity amounted to 
68 graitv.. 

b. To the folulion obtained in the Lift proctf*, carbonate 
of ammonia was added fo long, till no permanent precipitate 
was produced. On Jelling tail into it tuccinate of ammonia, 
a curdly precipdale fell, which vanifned again on agitation, 

,% ft 
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leaving merely a pale red precipitate of fuccinate of irott* 

This being collected, wafhed, dried* and ftrongly ignited* 
yielded nine grains of oxide of iron. 

c. The fluid thus freed fr^m. irol), and now colourlefs, was 
decompofed by carbonate of ammonia. Tbe precipitate 
obtained was white* and Sveigbed 168 grains, on being 
deprived of waterand carbonic acid by heat, its white colour 

'changed to Cmnarndn-broVn. It weighed 109 grains. 

d. All the water employed for wafaing the different pre- 
. jcipitates were mingled, evaporated to drynefr, and tbe am- 

moniacal fait volatilized; a minute quantity of, a muriate was 
obtained, the bafts of which could not be determined. 

Froii what follows it will become evident* that the cinnamon- Peculiar esrtitf 
brown precipitate (c.) which forms tbe principal part of the 
foffilh a peculiar earth, diftind from all the others liitherto 
known. The cbarafteriftic ptoperty which it poflefies of ac¬ 
quiring a light-brown colour after being heated, has induced * 
me to call it ochroit earth*, which may alfoferve for the mineral 
itfelf. 

According to this analyfis, 100 parts of the ochroite of 
Ridderhytfa contain* 

Ochroit earth. - 54,50 

Silex 34 

Oxide of iron * ... 4 

Water, &c. (A. b.) * * - 5 

X«6fs » - * * - r 2 


100 . 

* CharaBerijlic Properties of Ochroit Eartk, 

!i Ochroit earth is capable of combining with carbonic Ochroit earth, 
acid during its precipitation from acids by carbonated alcalies, 
and ftrongly confcfidating a portion of water. acid. 

100 grains of the earth precipitated by carbonate of am¬ 
monia, and ftrongly dried, loft on being neutralized by nitric 
acid* 23 grains: 100, grains of the fame earth loft after being 
ftrongly ignited, 35 grains, 100 parts of carbonate ochroite • 
therefore confifts of 

Ochroit earth - - - - . 65 

Carbonic acid - - - - 23 

Water - - - ■ * 12 


100 . 


t From the Greek word (Havcfcen*,) brown ifh yellow. 
Vat. VIII.— July* lfc>4. P 2. Ochroit 
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jglO . ' examination o,f Vhb ©chkoites. 

a. It, is brown, g, Ochroit earth, after being freed from carbonic add and 

water* fry beat* always appears in the form of a cinhamon- 

brown powder. The intenfity ofthe cotatty U in proportion 

to the beat applied. This colour it not owing to the prefence 

of iron, or tnanganefe, &c. but it is a chaafc&eriftic property 

of the earth. 

« 

3 . Wot reduci- 1 3 . Ochroit earth included in a charcoal crucible, and ex- 

pofecT tp the heat of the porcelain furnace, futfered no change 
whatever* - 

4 . Not futitle as 4. Urged by the blow-pipe, it becomes phofphorefcent ; 
fideSr^mT * 6 with P lj ofpbate of foda and ammonia, it becomes tinged 

by it, without effecting a folution of the earth. The &lt ac¬ 
quires merely a marbled lemon' yellow colour. Bcrrax, has 
likewife no chemical effed upon It. This fait only effeds a 
mechanical divifion. The earth always appears diffufed 
through the borax in minuieJfoccultV 

5- Givis sa ua- 5 . Ochroit earth mixed in different proportions with proper 
porceiluTcoiour ^ UX€S ' and applied for painting Of porcelain, proved unfuc- 
cefsful. The painted articles were light brown, but the co¬ 
lour was not uniform; a proof that no combination had been 

elfedted. , . > ■- - ‘ - ■ 

* 

6. Difficultly 6 . Ochroit earth'combined with carbonic acid is eafily folu- 
the elrthbe^ f ^ e w ' ( * 1 e d«rvdcence in acids. The taile of the folution is 
p'ire; but eafily very rough and afrrmgefit. ( The concentrated folution is.of an 
if catboosted. araethyft red colour; diluted with water, it becomes dotbur- 

lefs. Ignited ochroit earth, .on the contrary, is difficult!^ folu- 
Nitrc acid. ble in acids in the cold; if nitric acid'be employed, ihe folu* 
tion is yellowilh red. 

7 . Sulphate of 7. The combination of ochroit earth with fulphuric acid, 

oc ]?. roi 5; is cr >f* is , cryftallizable. The figure, of the cryftals formed in 
pale amethyft the mafs of the .fluids is the .-octahedron., They are heavy, 
colour, of a paleamethyft colour, and difficultly folublein water;.but 

the, fulphate of ochroit with excefs of acid, is more foluble; 
the figure of the cryftals formed on the fides of the veflel, are 
ncedlt-fliaged, radiating from a centre. They are more fo- 
Muble than the former. , ' 

Sulphate f.da B. If a folution of fulphate of foda be mingled with a folu- 
dcc(.mp,)£e»mur, lion of muriate or nitrate of Ochroit, a mutual decomportion 
•chiSS ° f . ^ es P ,ace -- A wWle mfolabte precipitate is formed, confift- 
TSwiiKWuUe ‘ of fulphuric acid tmitetd to the ochroit earth. This com- . 

fulphate J . ' 1 , 'bination 

•cirfuiter,; . . ^ 
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of carbonate of foda. , By this, means echroU earth may be ^ carb< of 
obtained very pure. . ’ ifoda t and the 

foljWrcoo*add, the^« ,w 

foktion eryftalliwfcia needles of u pale ametbyft colour. 9 ,_ Sulphureous 

ia, Muriatic: «id 1^' odw*- «•**. *»*1*“‘, 7- SS®JS, 
f , ftals, the figure cf-wbieh is the prifin, It is foluble in alcohol cry ft a iii z *ble., 

, withoaCimpisrf^ to its flame any particular cdour. SiffolvM^t, 

. 12. AcetiVe of fjtfcbroii could not becryitakzed, but yieia.ea and cryftaIlizes . 

*' jl A 1.LC ‘ . v ’ ' The alcohol fi>- 

anadhefivemafv ■ t r Undoes not . 

13, Nitrate 1 and muriate of ochrott as debnmpoiable by car- colour flamet 

bonated earths and alcalies, the precipitate is milk-white. Acetite of 
Alcajies and earths freed from carbonic acid, occafion a yel- tali;zalj | e# y 
lowilh grey precipitate. The nitrate and 

‘ - 14v Pruffiafe of potato precipitates' ochroit f from all its neu- F“[P l - 

tral folutions,: milk white. The, precipitate is foluble in mu- -and alkalis, 

it*-'**&*.• ■ - • y ’ : f1i . t 23£t*. 

, 15. Jin&ure df galls occafions bdchange in the folutions ot white . 

1 thi.cU. V 5 , V *“*•* 

" is. Hidrogarelled-hidrofulptortt of «">"><>"» precipitate. tetb, ^ 
the folulion of oohroit earth, yellowiftl white. ■ ammonia. 

17. Water impregnated with.fulphurelted hidrogen occa-Noiby hidm. 

fions no change in the folutions of ochroit earth. p * 

lS. Succinates precipitate ochroit earth white. natesf UCC1 " 

‘ jg. lPhofphate of, foda, occafions in the folutions of this p ho f p hate of. 

, earth a white precipitate, which again vanifoes by the addition foda precipitates, 

’prtaJhalfoprecipitatethi.earth while. 

21. Oxalates effect a tike, decoropofition, the oxalate or a nd oxalates, 
ochroit, however, is not foluble in nitric or muriatic acids. 

22. AIcaiies end aladioc carbonate do HUd on t ”L 

earth .' f v‘ ' » ■/,« , * 

23. Ammonia feebly a&on it, dnder certain ckcuoftances, A— 

.as may be evincedfrom the following experiment. 

A foktion of nitrate nf ochroit, prepared by diflolvtng 100 
grains of carbonate of whroit (not abfolutely free from irons) 
in nitric acid, was decomposed by carbonate of ammonia, and 
digefied in the thud, containing a confiderable quantity of 
: carbonate of ummonia In excels, for fom«-days. The fluid 


* If the earth contained themunates 
cornea by this means mani/efied. 


p <?_- 



f isS iron, it be- 


\vhich 
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. which hadacquired 9 yellow ciAwir# wa»;6^pi#:4 i ^*d 
i«alized, by fujp^fijde acid,- andiheoplaced ia# warm'place. 

A grey |ane^ijplta£t« .thou.dbtaaii^pi^v \ : 

wai^Wid T| grates. This precipitate* 
nitfic; apid, yielded a blue precipitate by pft^ate of pptafb, ■ 
this being feparated, a white floceuleqt pfee^pljtate .fell down- ; 
by dropping into the remaining fluid Stybopaffipi potjafin, JPbih .; 
method is therefore applicable for feg^ratinga minute Quantity '■'• 
of iron, that may^jwtained in tb$fluid, '■ \ / V ; 

' "Generalremarks From what basliieea ftated,it became* cbjMMs,.tbai fte 
rf^theM^ak ochroit eart^ bears l .^s aueaw® relation^ yt^wi^ Ip? Iflte this \ 
•earth.- it 'forms a cobneQiog^ink between the ekrtlis ahd tIveinetaHic , 

oxides. JL.ike ytttja. ft lias tjte pwpeity of forming a i^ddiflt 
co]oured lalt wUlj ftilphurit«aci<i> and is' precipitable by prtifli. 
ate of poieaib, but it, dilfer 8 from yttria, that it does wot form 
fweet fait*, that tt U not fat leaftvery fparingly) foluble in 
* carbonate -of amntenia, and that wbbn ignited it acquired* a. 
cinnamon brown colour. It farther differs from yttria by not 
being foluble in borax or pfjpfpbate of fnda when urged upon, 
charcoal before the blow*pipe, which falls eafily effect a folu- 
tion of yttria, - and melt with it aMomto a pellucid pearl . 
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latter from Va n, Ma a u si jtojt C. Pehmeiiierit, mftitt&fi Gal 
vtmic E$psrimnte> m . -■ ; t - . 

Mr. ORSTED of Copenhagen, on his way through Har-f < 
Jem, having fhewn me, by means of the apparatus iaTeyierV 
tJew,experiment Muleum, fome difeoveries of his friend Ritter of Jena if I.. 

Identity of dec ma( * e at l ^ e ^ ame l ‘ rae a new experiment with^iiro, which af*. 
.trkity and gal- fads a froth proof of the identity of 4je fluid fet in raoifcn by 
Tsniim. Volta’s pile and the common machtw?, fttidanac-> 

count of which I imagine will be acceptable for your Journal. - 
Two wires of Mr. Orfted having ftiown foe, that two wj^eis of platina, 
[ainutes fnthe 5 a ' ler having been kept five minutes in the chainof commusica- 
chain of com- lion between the two extremities of agalvanfo pile, acquired 

munication be- ' 

poieTofthe pile, * 2 our *' tUpl Stfi^* December,*! B03j V<& EV1I. p. 471 . • 
convulfid the * t Sec Riser's experiments, a* communicated by Dr., Orfted, ia. 
tegs of a ftog, this prefent and fome other numbers of the Journal, 

, .« * * ‘thereby 





as 


•» BAlYAtrHtt' 

4 «. • - V - t j # f 

tfi&eby i}m feicblty of thrpWi^the legsairij .thighs '<$■, afrog. i. 
into txmvuTfive movemeMs,^?^dmg to thedifcoveryof' j^Fri 
Ritter;, X|>fopoCed to'hltei^b paftthe ftream of fluid froma 
ppwejrfal etedri^lmachine through thtefefcme wire* of plati-* ; ,* 
wfe ^ ^ havd" the fatheeffed ' ; 

oh them' as the fthWhrom ’the galvanic pile. . »We employed ]®d JhHmtfa 
the plate pm-hihfe^SS'hiclies diaroeter,, and of the pew con- P ht e machine 
ftriiSiott, defcribed ip t%&jburnal de Phyfyue for June, 1791, % a *>ke hate - 
v«l. 3B, (or Phifofophicil Journal, quarto feries, Nb. 2.)* £jf t "[ 

^Havingpa^Ted the ftfeani from k through the wires of plalina, weakly, 
heldaquarler of; aft inch from the condu^or, fortbefpace of 
five miflates, we touched with them the ctoraf nerve* of a 
frog {frepared in the ufual manner, and obferved immediately 
the fame eonvulfive movetnents in its legs, and thighs, though 
not fo.ftrong as in the preceding experiment. This lets power¬ 
ful effe£l of the ftream froth the machine perfectly anfwered my 
expeditions, fihce my experiments in November, 1801, de- 
fcribed iiVmy letter to Mr. Volta, Ihewed me that the ftream 
from thO machine had not more than five fixths of the velocity 
or ftrength of the dream fet in motion by a fimilar pile. 

We then repeated the experiment, keeping the wires of The experiment 
platiqa in contad with thecetidudor of the machine, while we ^wi'eTha^mg 
patTed the flream Ihroughthem. Then holding the wires one been kept in 
in each hand, as in the preceding .experiment, and in contad conductor* **** 
with the two crural nerves, .but keeping their oppofite extre- when die fenfi- 
mUiesfeparatO, their effed on the fame frog, the fenfibility of j”j £ frc * 

which was greatly weakened, was fcarcely perceptible: but weakened, the 
on bringing the upper extremities of the wires together, while * ffeftwas 
the lower remained in contad with the droihl-nerves,- we no* t ib!e* * percep * 
tioed very ft liking convulftons in the legs of the frog, every un K s upper 
"ttmo tile extremities were made to touch,. A little fealing thc wires were 
wax, wi^ch4ja¥)been ufed to keep the wires of plalina info- bro ght into 
lated when field £0 tho cpndqdor, and which Hill adhered * Iittfc 

ione of die upper ends* r Cndered, the experiment ftiJI more feeling wax pre- 
evident; for when we,brought thefe ends .together in fuch 
manner, that a little of the wax prevented them from being the wires, no 
in perfed contad,. the legs of 1 the frogs exhibited none of the t0 °h 

r , ^ # » 

* It is a madMn^ that produce* pofitive and negative eleftricity, 
like the pile of Vtdta. Dekmetherie, 

‘ • convullive 
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Experimeltiton Light; by Mr^Rtxt^% t ^f Jem, Cammkfcaied 

- ;u' v!.' %rDr. OM**#*t‘ J - • '*• " v '- • 


<* ■ , 'V » ,*» * , • ' j ' * » 1 

Herfchd’s dif- * HE important difcoveryof invifible folar iiys, witfn^hich ~ 
filtefolarta V s" feas enriched .natural philofophy, bas given opcafion 

has given rife* to to another little known, even itf (he country jvhereit has been 

arwttSor.,' marl/i • * ' " 1 ' ■'■ ' • 


another.' 


made.' 


Our knowledge Our knowledgeof light bad made no perceptible advance- 

Cncc Newton^ raent ** nce ^ ewton ,»- when Herfcfeel found, that all the phe- 
*. nomena occurring daring the decompefition of light by means 
of the prifm had not yet been -noticed, Philofophers had .con¬ 
tented themfelves with perceiving different colours, without 
* examining by other procefles, whether phenomena impercep- 

tlll Herfche! tible to the eyes did not lake place., Herfchel, by means of 
vifibfe raw be- *b ermoineter * difcovered invifible rays exterior to the iolar 
. yond the fprc- fp e ^rumi that poflfefs the property of railing the mercury. 

thermometer^ **** ^ r * ^ ,tter his experiments.with fuccefsj but con- 

Rhter°«p«ting hdering, that the different rayi of light produce very different 
the experiment, chemical changes in bodies fufeeptible of them,- he conceived, 
^t light like wife contained in viable rays, which afied che- 
iuvifible rays raicaity. -Me exported muriate of filver to the aftion of the 
ij^Se5SraS < ®* af *P eftrum » aT)d f ound his,conjecture fubfiantiated: the 
f jund 3 that muriate of filver very foon became Mack beyond the violet 

expofed ^ the”*fp e ^ rura '5 blackened a lttde Ifefs in the violet it- ■ 
fpeftrum, grew felfj and this action was Hill Ms in ittpblue, ditninilbmg tbus 
t more an d more In proportion to the diffance from the violet, 

‘and the effedt di- till it became null. On exppfing nwWale of’jGJver a little 
mini&ed in^pro- blackened, that is to fay, a little difoxigenated, 1 to the fame 
Sftmce ftn» aftion of bgfel# ds Whitecolour was pwily reftowd by the red 

, this, . ray, and ftill more by thd Irivtfeble ra/beyohd it. ' ? 

, : and the muriate . . * .•».^ < 

/,. 4«S ? hS ie ’' # 3WW de Piyfiw Dwemfeef,; 18p3, VOl, XVII, p. 409. 

./ ..eotoor partly *e- - «.<■< . : . • ^ 

;,,i^jiteedby tbrM- , | J - 
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The fqlar fpedlrum therefore is accompanied by two invifi- riiU>!e ray fee¬ 
ble rays/ One on the red fide, ydnch.&voursoxigenation, and Thustbercfs an 
the other pn the violet fide, which favours difoxigenafion.invifible ray 
f.ht vifible and coloured r^ys partake more or lefs of the pro- 
Parties of thefe invifible principles, whence we ought to infer, another the con- 
thal all the coloured rays contain more or lefs of thefe price i- frary, 

, , ■ - , ■ and the vtfifele 

P les ‘ and coloured' 

, Thefe experiments fitcceed very well with phofphorus. On ra y s partake 
letting the invifible ray adjoining the red Fall on It, it immedi- X^roVeitofof 
ately ) emita white fames; bat jf the invifible imy adjoining the both, 
violet be thrown on the phofphorus in a Hate of oxigenalion, it ^hiTred^d^ 
is inftantly extinguilhed, with the fame rapidity as a frog is likewife kindles 
Convidfed in galvanic experiments. ffi&mfh. 

Thefe experiments readily accord with fome.others made by violet tide ex- 
the fame gentleman. He kept one of his eyes for fome ini- ^“ lfties il in ~ 
nutes in contact with the negative condu&or of Volta’s pile, one of the eyes 
and after this fetation all objefls appeared red to him: but being kept fome 
after having kepi It in contact with the pofitive conductor, he ufTtfith the 0 ”* 
law every thing blue. It is to be obferved here, that the re- negative conduc- 
tina and optic’ nerve, when the external part of the eye is „J,j e a s 
brought into the negative fiate, become pofitive, and tice verja ; appeared red to 
becaufe the. eye is filled with a fluid, in which the fame dif- dwpofitive 
tribution of electricity muft take place, as in water and other blue, 
fluids. It is in the pofitive flate therefore, that the optic nerve In the former 
perceives all obje&sof a red colour; and in the negative .flate ncrve ' IS ; n the 
they appear violet. The chemical a&ion of pofitive ele&ri-pofitive flate; 
Vcify likewife is the fame as .that of red light; that is, they both 
■ favour oxigenation. Negative elefltrtcjty and the violet ray The chemical 
poflefs the fame analogy, both promoting difoxigenation: as ^eVflricJty 
file experiments,with the galvanic pile have.fufficiently fhown. likewife favou.s 
■ If I might bellowed to add any obfervation to thefe 
. portant difpover^s, 1 would mention one of the moft com- negative, the 
monly known-faffs; that the oppofite eledlricities, when e]ec- 

united, produce light; ■ winch feems to demooftrate fyntheti- tricities too pro- 
' cally, what the preceding experiments have fliewn by analyfis. duce hght bjr 
v This account Was read to the plnloihathic fociety jeveral which ,- eem$ t0 
months ago, fince, which time Mr. Ritter has publithed fome prove fyntheti- 
new obfervatfons that delerve notice. He has found, wilh all ^ y Jkh the*"" 
the prilms he ufed, that foe folar rays give twp Coloured fpec- chenveal rays, 
trams, which fpread in proportion to theit diflance from the JJj’JJ* ^* t fincs 
prifm, fo that at a certain djflaiice 0119 pearly covers the other, the prifm affords 
J* * , \ / '* ■■ Thetw® fpeftrums. 



21$ ' "•, x^s&mivxs ugb r., 

diftinA at a Tbe^exp^imentinaff be road® at a, very fmall diftance fbn» 
little diftance, ■ ^eprififi, that of four inches for example, to diftinguifb-the 
confounded to- two fpeSruim, which becotae tonfooiwed -together m proper* , 
gether when tion t( j ,their dilhmee from ' the pfiim, No dqhbt this is the 
reafon why the phenomenon has id long eti$pea.the notice of 
And the cheiru- philofophers, This obferVatiph was accompanied by ampler* , 
coJTteT’fe 1 * fil ^ more important; namely, that tfte'ehemfcal rays may be 
pamed^rom'tha COrnpletely feparated from the coloured rays. If the invifiblp 
coloured, with- fays of the violet fide bemade to fal| on the red part of the fo- 
£ *»*« lar fpe&mm, the proeefs of oxidation may lie completely fuff- 
pended there, and even dlfoxidation produced, without de- 
liroying. the re4,colour; and by means of feveral prifms we 
may even Separate all the" coloured rays from the chemical. 
So that we may rays. We may thus produce a coloured fpeSrum devoid of 
FouredT^arum c hemical'a£Uon; and a feries of chemical rays, analogous to 
devoid-ofcheini* the fpe&ruta, without any mixture of coloured rays. ‘ 
Ihewio^ fic We have not yet any accurate experiments, to determine 
rays, have not whether the calorific rays be likewife fepaxable from the others, ; 

particularly frofo the chemical rays: but the comparifon of dif¬ 
ferent experiments made in winter and fummer, when the de-. 

, uuigrees pf heat are different, though nodifference in the force of 
^ ^ e p ^ f “™ ed the chemical rays at different feafons has been obferved,lead 

the firmer differ to a belief that the calorific rays.are reparable-from the chemi- 
in degree in i ■ , ’ , 

winter and fum* * * .* , „ 

It may be afked, why the different rays found m light fre¬ 
quently accompany each other, though they can fubfifi fepa- 
rately: and this queftiori no doubt -may he anfwered, when 
we are able to fay, why the different functions of elo&ricity 
greater'difficulty accompany each other, though Ihey iiltewife are feparable. 

than attends 1 ,, - 

ele#ricuy. 


been pioved to 
be fepar&bie 
from the che¬ 
mical j but it 


mer, the latter 
do not. 

That they ac¬ 
company each 
othei, though 
feparable, no 
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On SpMtancoui htflatnmatmt* %f3, C. Ba rthOldi, jPro- 
°f Pltyfo anA Ckemjtry.f, * ' 

Definition of ^PONTANEOUS infiammation is that which is manife.led 
fpontaneous in a combufiible body, without the'immediate cental of any 
fcfiammacion. ignited matter. ' V'. >’ *" ’ 

* V 1 , a'li • 

• * From fhc Annies do Cfcimie, Vol. tfLVItt. p. or 

~ IW* • .* - ... _ 

'* , *. ' j -;; - • Theft* • 
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Thefe kinds of combuftion may be occasioned by different C* ofeSi 
caufes, She principal of which area 
1 . Considerable friction* 

% The atSUon^rf 1 the ftnj. 

3. The difengagement of caloric, produced in bodies, which, 
though not oombuftible, by being brought ney to other com. 
buftible bodies, may communicate fuch a degree of heat to 
them, that they inflame by the contact of the air, 

4. The fermentation of animal and vegetable fubftances 
heaped up m’a large mafs, which are neither entirely dry, nor 
too wet, fuch as hay, dung, 8tc. 

5. The accumulation of wool, cotton, and other animal 
and vegetable fubftances, covered with oily matter, particularly 
drying oil, 

6. The preparation of linfeed oil for printers' ink, of var- 
nifhes, and in general of all fat, 

?. The torrefa&ion of different vegetable fubftances. 

$. The futphurated and phofphorated hidrogen gafeS which 
are difengaged in many of the operations of nature, and of 
which, the latter generally inflames by the foie contact of at- 
mofpheric air, even at a low temperature, and which is often 
feen at the furface of the earth like a final! flame, known by the 
name of Jack o’Lantern, in places m which there arc* animal 
fubftances in a ftate of putrefaction: if other combuftibles are 
met with where the difengagement takes place, they readily 
catch fire. 

9. The phofphuret of lime and potafh, which may be formed 
in the preparation of charcoal, particularly in that from turf, 
and from fome forts of wood which grow in- marfliy fixations. 

This otfhrcoal by being welted, or by limply attrafiing thehu. 
roidity of the air, forms phofphureted hidrogen gas, which, by 
thecoptad of the atmofpheric air inflames, and may fet fne to 
the whole mafs of charcoal. 

ID. The phofphorus which is fometimes, though rarely, 
formed in the carbonifation of different forts of wood, without 
comiming either with lime or with potafh in the ftate of phof- 
phurt. Thefe cbaicoals do not inflame fpontaneoolly at the 
cotmon temperature of the atmolphere, but they produce a 
detoation by percuffion with nitrate of potafh, or with fome 
otlw nitrates and metallic oxides to which the oxigen adheres 
buteebly, and which, being in the ftate of thermoxide, retain 
mfli latent caloric. , 

A 1 /T* 



\ Q* S*«jSr.TA&SOtr*. iHRtAMMATIOSS. 


* 


Fri&ioJi. 


■.'“ -■ ^ ■ • i» • _ l. Frt$iim< \, • ,. />fu 

'** It i$$md^Uy •' hnbwrt that by. rubbing two be 
Wfh are' h«»ted$ the intenfity ,pf ? ih 


bw'di^^ds on, feveral circnaiftaecefe,, atf&\qbietyi>&tea in 
proportion to th - hardnefs of the fri&ion* to the fcalOresaitd fb' 

> ■■ the furfece of the rubbing bodies: if the fri&kro takes place 
;;^’iistween combuftible bodies, fuch aathe woodsy the beat 
Y/^wbich’ii excites js frequently fufHcient to inflame tbemas?# the 
■ bodiesare not cqmbujftible, fuch as ftones* or but little:tom- • 
buflibje/ jike the.metals* they do hot tbemfelves inflame, but 
they can commuriiGate fuch a degree of beat to other combuf- 
tiMes which furround them, thatthefe caninflafinebythe con* 

* taft of atmbfpheric air. ^ 

Dr. Palcani hating repeated the experiments which have 
been long known for obtaining lire by the fri£Uon of two pieces 
. of wood* to one of which he gave the form of. a tablet* and 
i to the other that of a fpindle or a cylinder* lie .has allowed roe 
to give the refultjs of fome of his experiments here* to fliew 
that more attention fliould be paid to the choice of the woods 
which are defined to rub againft each other* in the conflruc- 
tion of machines and inflrumenls. - ► 


Experiments 
with a tablet 
between two 
cylinders* 



Two cylinders of Tablet. Duration. jfltft. 

Box-wood. Box-wood $£5 Minutes Sengble heat 


Idem 

,* Poplar 

Idem } Idem ' , 

Idem 

Oak ,/; 

Idem . '}\ Idem . 

Idem 

Mulberry 

3 Minutes' Cons, heat and fmoke 

Idem 

Laurel 

Idem idem . ' 

Laurel . 

Poplar 

2 Minutes Idem 1 

Idem 

Ivy 

Idem / Idem 

Ivy 

' Box-wood 

, 3, Minutes Idem . , . ' 

Idem v 

Hazle ' ,; v. 

Idem . ; • I dm 

Olive ; 

^ Olive V;f\ 

! Idem . Idem '* 

Mulberry 

Laurel : 

, 2 Minutes Coh* he. fm.'& b,kk 

Alh 

" Oak 

5 Minutes' Sensible heat 

idem 

Fir 

Idem Idem 

Pear-tree 

* Oak 

Idem Hem . 

- Cherry-tree 

Elm* 

Idem > ~Jdm - 

'' u J. ' t. * 

Plum-tree 

Apple-tree; 

Idem Idem' 

. i 1 % i* 1 « i 

Oak 

Fir ' >* 

Mem ‘ . Idem 
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i On changing the experto#^ and, tabbing ft cyrmder of aC T- 
• 'one of. ihefe woods b^weentw* jteWeU of the’Other , for ex- f* 0 
ample, ♦acyltedef of poplar between ’two tablets of mulberry, 
theftugmentatkm {^ the rchbed hiTface? which»are in contact 
with the air, produced * roach more confidence beat, and , , 
nearly all ifie woodsrttentiaoed ftbpve took fire* 

’ The effect of the friftion alfo varies according as the woods The direction of 
employed, particularly if they are of the fame fjpecies, are^J^g^^ 
rubbed in the direction of the grain of the wood, or . when the fri&on. 
grains of the woods'crofs each other. In the firft cafe the 
friction arid the heat are much more confiderdble Chan in the 
fecond. 1 . . < ' " „ ’ 

In Urge machines, in which there is a great deal of ffi&ion, Preventives 
the heating is prevented by directing a continual-current of^ufjj ^^ . 
cold water on the robbing furfaces: in common imadunes^tien by ftidtea. 
and in coaches, waggons; fyc. it is diminilhed by covering the 
rubbing furfaces with fome pily matter. 'There have been 
many examples, during the great heat of fumther, of coaches, 
and other machines fufy'eQed to a rapid motion,, having taken 
fire, becaufe the greafing them had been negie&ed. The 
greafe, by hardening on the rubbing furfaces, inftead of di- 
mi ni filing the friction, increafes it; and as this covering is very 
combuftible, it renders fpontaneous inflammation fiill more 
eafy. Xt is alfo preferable, in many circumfiances, to rub 
machines with' foap, talc, plumbago, or other fubfiances, 


which, without being Oily,, are very un&uous to the touch. 


' \ 2. Aftionof the Sun* , 

By concentrating the folar rays ivilh convex glafles or con- Aftion of the 
cave mirrors, the ftrongeft heat is produced, all forts of fu “* 
combuftibles are fet on fire, and the mod refra&ory fubfiances 
are melted; it.may happen that other bodies,may be found in 
circumfiances, in which, without our concurrence, they pro¬ 
duce the effefta of glafles and burning mirrors; although thefe 
efFefilsare rather pbyficat than chemical, it is neverlhelefs 
- efiential to make then? known, to guard againfi their danger. 

There are examples of fires produced by large glafs bottles, 
filled with watered expofed.to the fun, in an apartment. 

Whenever the form ibf the vefiel is nearly fimllar to that of a 

lenticular 





Jfeat from ill* 

eombuftiMc 

todies* 


Vtw metai 
Indium • 
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TWO New METALS IV 'ClttfOg PLi-TrSA.' 

0 * 

lenticular or fpherical glafs, the fays are refra&ed, and by 
ooificg^ in a focas, psoduce a beat, capable of felting fire to 

the combufij^e bodies within it. 

* 

3* Vie Heat excited, in Bodice wot contbvfiihle. 

» 

> 'It isltnown'that quick-lime plunged into water, or {imply 
ntdrftenedi produces a confiderable heat. This method has 
• even been employed with fuccefs for heating apartments, 
greeft-hoafes, hot-beds, fyr. at little expence. This property 
of quick-lime of -difengaging much heat by the ContaS of wa¬ 
ter, and that, not fefs dangerous, of diffolving corroding 
animal fubftances immerfed in it, require the greatefl j^ecau- 
tions when a confiderable quantity of quick-lime is kept to¬ 
gether, «To preferve it, it mud be protected front the contact 
of the air'and of every fpeties of humidify, and it mud be 
carefully kept at a difiance fiom all combufhble bodies, fuch 
as wood, hay, draw, frc. which might inflame fpontam outly, 
if the lime contracted the lead humidity. The Journal de la 
Jlaute-Sabne gave an account, lad year, of the deftrudion of 
a barn, one of the wooden partitions of which look fire from 
a heap of quick-lime, intended for the repairs of the farm, 
having been carelefsly laid againd t, 
fn nature a great number of analogous phenomena occur,' 
in which bodies, by changing their compofiiion, or by con¬ 
tracting new combinations, heat fo much, or difengage fuch 
a quantity of caloric, that other combudtbles which are near 

them may take fire. 

« 

» 

* (To be continued. J 


XIX. 


Diftovery qf two new Metals in erutfc Plaiina . By Smithson 
• Tsnnant, Ejq. F. B. S. 

At the lad meeting of tbe Royal Society a paper of Mr. 
Tennant was read, on the amlyfisof the black powder which 
remains after ddfolving platina, diewing that it contains two 
new metals* Mr. Tennant's firfi experiments were made lad 

fummec, 
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fumtoejr, and hadbeeh con^Qiarcaied^Slr Jofeph 
\vhich gttaw»ftirt of (me pf; t&le^etals appeared 
by- M. .IMcotrl*, apd alfo’b^MvViia^a^Kis. * The. propert W" 7 
afcribed to ltbjrFrench jch.ernift* U&i l, That it reddens ], ’ 
the precipitatesofjdatina amntpttiacj 2. That it 

diflolves in marme acid ; .3i That itisprecipjtated by galls - ■ 

and pruffiate of f^a^.^he properties mentioned by Mr. * 
Tennant are,- that it ditto lyes in all the acids, but lea ft in marine 
stcid, With which it formso&ahedtal cry Hals. The&Iation -■ 
with roach oxigen is deep red, with a fmaller proportion green 
or deep blue. ftda partially precipilated<by H}? three alkalies 
. when pure. Aft the metals, excepting gold and platinai pra. 
cipita{f it. Galls and precipitate of potato take away the colour 
of this folution; but without any precipitate, and afford an 
eafy left of ilsprefenCe. The oxide therefore lofes its oxigen, 
by water alone. When combined with-gold or fiber, 1 it can¬ 
not befiparated by the ufuat procefi of refilling thefe metah. As 
the French chemifts have not given a name to the metal, Mr. 

Tennant inclines to call it Iridium, from the various colours of it 
in folution. . ‘ * V 

The fecond new mAal is obtained by beating the Stack pow- New metal 
def with pure alkali in a filler crucible. The oxide,of this metal °S mium ' 
unites with the alkali, and may be expelled by an acid and ob¬ 
tained by diftiltaiion, being very volatile. Theoxidehasa very 
ftrong fmell, froth, which, Mr. Tennant has called it Ofiuium. 

It does not redden vegetable blues, but ftains the Ikin of a deep 
red or, black. The oxide irt folutiop with water has no colour, 
but by combining with akalli or lime becomes yellow. -With 
,,galls it gives a very vivid blue colour,- .All the metals, ex- 
oeptinggold and.platina, precipitate this mefal. If mercury is 
agitated with the aqueous fdulionof the ,oxide, anamalgum 
.is firmed,- which, .by heat* lofes the mercury, and leaves th*. 
ofmium puie as a black powder. 


* See our Journal, Vol. VIII. p. 118. 
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SCIENTIFIC NEWS, AND ACCOUNT OF BOONS. 

' Figure of the Orbits Of the nets 1 Flanjftf. By Jerome 
4 DE LaLANSE. 

Figure of the The mean difiance of each of tbefe planets from the fun it 
wbartofthoncw^ 77 ^ which anfwers t0 227 million of geographical rmlea 

nearly. 

s 

Piazzi or Ceres, difcovered Jan. 1, 1801. 

Revolution 4 years, 7 months, 10 days. 

Mean longitude, Jan. 1, 1804 - JO 8, 11° 69 
Anpual motion - - 2 18 14 

Aphelion - - - 10 26 44 

Node - - - 2 21 6 

Equation of the orbit - - 9 3 

Eccentricity * - - O', 079 

. Inclination - - - 10 37 


Albers or Pallas, diftoveied March 28, 1802. 
Revolution 4 years, 7 months, 11 days. 

Mean Longitude, Jan. I, 1804 - 9 s * 29° 53' 

Annual motion - - 2 16 11 

Aphelion - - - 10 I' 7 

Node . > - 5 22 28 

Equation of the orbit - - 28 25 

Eccentricity - 0,2463 

Inclination - - - 34 39 


Philojhphkal Tianfa&iofi* of the Royal Society of London, for 
the Year 1804. Part 1 , 4 to, 182 Pages, mtk five Plates >' 
and 26 Pages qf Metereological Journal. • 


the Royal So¬ 
ciety, 


Philofophical 1 THIS Part contains—i. The '$nkerian Ledlure, Experi- 
tnents and Calculations relative to Phyfical Optics; by Tho¬ 
mas Young, M. D. F. R. S. 2. Continuation of an Account 1 
of a peculiar Arrangement in the Arteries distributed on the 
Mufcles ot flow moving Animals, &c.; in a Letter from 
Ms* Anthony Carhfle to John Symmons,' Efq. F. R. S. 

3. An 



account of hewjboqks. ggrjJ 

*1 i i 

3. An Account of a curious Phenomenon ©bferved on Use PhJlofophicai 
Glaciers of Chamouny; together with feme oceafional Gbfer- 
rations concerning the Propagation of Heat in Fluids; by dety. 
Benjamin. Count Rumfoitf, V. P. R. S. Foreign AfTobiate of 
the National Inftitule of France, &c. &c. 4‘. Defcription of 
a triple Sulphuret of Lead, Antimony, amj Copper, from 
Cornwall; with feme Qbfervations upon the various Modes 
of Attraction which influence the Formation of Mineral Sub¬ 
fiances, .and upon the different Kinds of Sulphuret of .Copper; 
by the Count de Boumon, F. R. S. and L. S. 5. Analyfis 
of a triple Sulphuret of Lead, Antimony,' and Copper, from 
Cornwall, by Charles Hatchett, Efq. F. R. S. 6. Obferva- 
tion^on the Orifices found in certain poifonous Snakes, fitu- 
ated between the Nofiril and the Eye; by Patrick Ruffell, 

M. D. F. R. S.: with feme Remarks on the Structure of 
thofe Orifices, and the Defcription of a Bag connected wifti 
the Eye met with in the fame Snakes; by Everard Home, 

Efq. F. R. S. 7. An Enquiry concerning the Nature of 
Heat, and the Mode of its Communication; by Benjamin 
Count Rumford, V. P. F. R. S. Foreign Affociate of the 
National Inftitute of France, &c. 8. Experiments and Ob¬ 
fervations on the Motion of the Sap in Trees; in a Letter 
from Thomas Andrew Knight, Efq. to the Right Hon. Sir 
Jofeph Banks, Bart. K. B. P. R. S. Appendix, Melereolo- 
gical Journal kept at the Apartments of the Royal Society, by 
Order of the President and Council. 


Analytical Ejfayi towards promoting the Chemical Knowledge of 
Mineral Subjlances . By Martin Henry Klaproth, 
Pmfejfor.of Chtmijlry, Ajfejfur to the Royal College of Phy- 
jicians. Member of the Royal Academy of Sciences at Berlin, 

- and various other learned Societies. Vol. 11., 8 vo, 267 Pages. 
Tranjlaledfrom the'German, Cadeil and Pavies. 

THIS work is tranflated by the fame learned chemift to AnaNtiul 
whom' the feientifie world is obliged for the former volume. Eff *y** 
Its valuable contents are as follow. 73. Examination of the 
Auriferous Ores from Tranfylvania. 74-. Analyfis of the 
felphated Oxydof Manganefe from Tranfylvania. 75. Exa¬ 
mination of Tungftate of Lime (Scheeluim). 76. Gadolinitc. 

77.• Examination of the Egyptian Natrum (Soda). 78, Stri- 

, ated 



tu 

Analytical 

Effays. 


" . ■■ 6 

v. . ACCOUNT 0 1, Jftw-. fcooss. 

,■ , ;. v ■: ' r,. *'•.; -S’ ' y ■’ 

- aled 79. Analyfisof the native Muriate^f Ammoniac. 

80. Examination Of Saffolin. Blf Examination ofthe Plumofe 
AKu^ft from Freyenwafde. 82. Capillary -Se^t (Halotrichium) 
from Idria. 83. Elastic Bitumen, from Defbyfbire. ’ 84. Ex¬ 
amination of Mdlilito. 85. Umbra (Umber). ^^.Examin¬ 
ation of the mutated Lead Ore. 87. Plmfphated Lead Ores, 
v 88. Sttlphated Lead Ores. 89. Tabular, Whita Lead Ore,'- 
from Leadhills. 90. Examination, of tire, native Reguline 
Antimony, from Andrea (berg. 91. Antimoniated Silver* 

* from Andrealberg.* 92. Fibrous red Aptimonial Ore. 93. 
White Ore of Antimony. 94, Arjiniuled Olive Copper Ore. 
95. Muriated Copper Pre. 96. Pkofphated Copper Ore. 
97. Kryolite. 98. Beryl. 99. Emerald. 100. Lxarain .lion 
of K1 mg (lone (Echodolite). 101. Bafalt (Figurate Trapp ]. 
102. Pitch Stone. 103. Addition to the Analyfis of Pumice- 
Stone (Eflay 33). 104. Examination of the Jargon (Zircon) 

from Norway. 105. Examination of Madreporite. 106. 
Pharmacolite."* 107. Scorza. 108. Examination ofthe Fi- 
bruous Sulphate of Barytes. 109. Tabular Spar (Safel-fpath), 
110. Examination of Miemite, 111. Examination of the 
prifmatir, Magnefian Spar, from the Territory of Gotha. 112. 
Examination of the ftriated grey Ore of Manganefe. 113. 
Earthy, black Oxyd of Mangqpefe. 114. Examination of 
the Afphaltum from Albania. 115. Earthy brown Coal. 
116. The Hungarian Pearl Stone; 

** # W.N, acquaints G. S. that the fuppofition of Du 
Hamel, that what was called mild volatile alkali contains 
chalk, arofe from a want of knowledge of the carbonic acid 
at the early period aljEtt^|d loin his letter. The additional 
weight in the carbonate of ammonia arifes from carbonic acid, 
and there is no reafco to fufpedl any volatilization of the earth 
during its preparation. If any were p/efent, it might be de¬ 
leted by fulphurioacid, or, in preference, by oxalic acid, 
either of which would carry down the lime, 1 . - 
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C0101RED GLASSES OE THE ANCI 
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l’henitians. 


, Though Pauw and fome other antiquaries are more inclined 
to afcribe this difcovcry to the Egyptians, who are faid to have 
GU(,-houfc$ at conftru&ed the firfl glafs-houfe, in the remoteft ages, at Diof- 
moft P remoK; the P°^ 8 » the ancient capital of Thebafe; yet it likewife appears, 
ages, ' j^-om vvr ‘ t ' n g 8 <*f die ancients, that this art mull have ar¬ 

rived at a conliclerable degree of perfection, chiefly among the 
and among the Phcnicians; as alio, in general, this nation feems, in her flou- 
rifliing age, to have been almoft in the exdufive^polleffion ot 
manufactures. Sidon, that colony of theirs lo flouriflting by 
commerce, arts/and manufactures, was not left famous on ac¬ 
count of her glufs-houfes. Thefe, according to the teftimony 
ofPliny, obtained for fomc hundred years the chief ingredients 
of their glafs from the fea-lhore near the Phenician towncAcco, 
afterwards called Ptolemais, and now St. John d’Acre, in the 
vicinity of the fmall river Belus, which there empties itfelf into 
the Mediterranean. 

The fubftance which the ancients employed for the purpofe 
of vitrifying the fand, is comprehended by the early authors un¬ 
der the name of nitrum; but it has long been generally agreed, 
that they did not mean by it our nitrate of potafli, but the mine¬ 
ral alkali or foda; confequently their ratraria were not nitre- 
works, but, flriclly fpeaking, refineries of foda. And from 
the deferiptions which Pliny and others have given of their 
rntruiu and its properties, it is rendered probable, that in thofe 
or rather it eon- times all faline fubftunces, whether efflorelcing upon the foil or 
leftu 'onth/*^ ^ dried lakes, if not belonging to the muriatic genus, were 
gro«nd° (not 6 confidered as natrum. Hence undoubtedly, among thofe falls 
muriatic) } often occurred real nitre as well as native fulphate of foda. 
This impure fait However, fuch confufion in their ufe in manufacturing glafs 
has not produced any real detriment; fince the lopger lime 
during which the ancients expofed their materials for glafs to 
the action of the fire, has been more than fuflicient to decom- 
pofc thofe neutral falts, and to expel from them their acid con- 
ilituent parts, 

{ The art of colouring glafs feems to be of nearly the fame an- 


The nitrum or 
natrum of the 
ancients was 
foda. 


was not dt tri- 
mental to the 
glafs. 


tiquity as the invention of making it; as is evident not only from 


The art of co¬ 
louring glafs is 

fame anEquity as feveral pallagcs in the ancient writers, but may alfo be proved by 
glafs itfelf. aflual documents, and, among others, by the varioufly coloured 
glafs-coral'i, with which feveral of the preferved Egyptian mum¬ 
mies are decorated. Thisart fuppofes the pofleflion of tome che¬ 
mical knowledge of the metallic oxides, becaufe thefe are the 
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only fubftances capable of producing fuch an effeft. But it 

would be a problem of difficult folution to determine, what 

were the means and procefTes employed by the ancients for 

this purpofe, as they had no acquaintance with the mineral Thoogh the an- 
^ * * * 1 ^ cients were ie* 

acids, which, at prefent, are ufually employed in the prepa- norant of our 

ration of metallic oxides. It is neverthelefs certain, that the mineral acids, 

art of giving many various colours to glafs mull, at leaft in 

later limes among the Greeks and Romans, have reached an high perfection. 

eminent degree of perfection; for they knew how to imitate, 

by their paftes of glafs, even tbofe gems which have a deep 

colour, fo as to deceive the eye very confiderably. A proof 

of this, among others, is afforded by the following words of 

Pliny* 1 , relating to the artilicial imitation of the cat Lunch, a 

gem then in the highefl eftimation: “ Adulterantur titro fimil- 

lime; fed cote deprehendantur, ficut alia gemma fuclilia.” 

It was in the time oi Augudus that the Roman architects Roman moftic 

began to make ufe of coloured glafs in their mofaic decora- wo,k of 6lafs<! 

tions, befides the feveral fpecies of marble and other coloured 

Rones, which, before, were ufually employed with that de- 

fign. iJuch an application of the glafs-pattes was reforted to 

in a villa built by the emperor Tiberius on the ifland of Capri, 

as is fhewn by fpecimens lately found among its ruins. I fub- 

je&ed fome of thefe in my pofleffion to chemical analyfis, 

chiefly for the purpofe of difeovering what metallic fubflances 

the ancients employed to tinge thofe varioufly coloured maffes 

of glafs. 

I. Antique Red Glnfs. 


The colour of this glafs-pafle is a lively capper-red. The Antique red 
mafs is perfectly opake, and very bright at the place of recent 0i>ake ' 
fraCture. This is probably the very fame glafs, of which Pliny 
fays: * “ Fit el totum rubens ritrum, atque non trunjluccns , 

Hamutincn udpellatum ." 

(a) Two hundred grains of this red glafs wore finely tritu- AnPyfis, 2 co 
rated, and, together with 400 grains of caufticpotafh, ignitecf '“I “ Cli 

for half an hour; by which management the mixture footi'cn- ^o 0 gr. potato; 
tered into a thin hifion. Alter cooling, the whole maf< was 
foftened with water, then fuperfaturated with muriatic acid; fcfrened with 
and, after this mixture had been again infpiflated to a faline wvh*** 


• Lib, XXXVII. Cap. 26. 

r Q 2 


muriatic acid ; 
inipifl’atrd ; 

* diffufcd in much 

mafs, Let water. 
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roafs, it was again diffufed in a large quantity of boiling water, 
to which a flight portion of muriatic acid had previoutly been 
Sihx fell down, added. Siliceous earth feparaled; which, collected, edulco¬ 
rated and ignited, weighed 14-2 grains. 

The remaining (b) The filtered folulion po(Tefll*d a green colour; 8nd when 
cryftahofmu^ concentrale d hy evaporation, it depofited needle-fhaped cryl- 
riate of lead by tals. When on continuing the evaporation no more fuch cryf- 
evapoiation. ( a j s W ould appear, the jemainmg fluid was diluted with fpirit 
of wine, and thrown upon the filter. The collected cryftals 
were wafheri with fpirit of wine and drjed in a warm tempera¬ 
ture, upon which they weighed 32f grains. They confifted 
of muriated lead, equivalent to 28 grains of gently ignited 
oxide rf lead. * 

The liquid wa* (c) l then fuperfalurated with caitjlic ammonia the folution 
rated wuhaT." t * lus freed from its contents of lead. It was now of a dark-blue 
moms, and alu- colour, and let fall a grey precipitate; which being feparaled, 
Kite was fepa- folution was again neutralized with muriatic acid, reduced 
The rem. fluid by evaporation, and upon this combined with oxalate of polajh 
being fat.^wuh^ as j 0IJ g as an y imbidnefs enfued. The precipitate thence 
evap*. and precip. formed was oxalate of lime, which after ftrong ignition yielded 
by oxalate of three grains of pure calcareous earth, 

©r/iwe. BJVC ' X * (d) The ingredient copper was now precipitated from the 
Cofper w.<s thtn folution, by immerfing into it a polilhed piece of iron. The 
pietip. by won. re g U j; ne copper obtained by this procefs amounted to twelve 
grains,, for which fifteen grains of oxided copper mail be put 
in the account. 

Purification of (e) The above grey precipitate (c) thrown down by the 

the precipitated c auftic ammoniac, w as mixed and digefted with liquid cauilic 
alumme. ^ r . ° n 1 J 

foda. When to the filtered lolution, again fuperialurated with 

muriatic acid, carbonate of foda was added, aluminous earth 

fell down, which after wafliing and ignition amounted to five 

grains. 

Infoluble part (f) The remaining part that was left undiflulved by the 
•wasiren. cauflic lye, appeared of a black-brown tinge. This, after 
wafliing and expofure to red heat, weighed two grains, and 
was oxided iron. 

Hence, according to this analyfis, the fum of the conftituent 
parts t»t the tivo hundred grains of the red antiqueglafs-pafie de- 
compofed, confills of, 


Silex 
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Silex 

(a) 

142 grains. 

Competition of 

Oxide of Lead - 

00 

2H - 

tbe red glaft. 

- of Coffer * 

(d) - 

• 15 - 


- of Iron 

(f) - 

2 - 


Aluminc 

(?) - 

5 — 


Lime 

\ . 

( c ) - 

3 - 
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On comparing (he external characters of this red glafs-paftc It was probably 
with the cupreous fcorize of a lively brown-red, fuch as js copperVorks 
foinetimes obtained on melting copper ores, it is rendered 
highly probable, that the ancients did not compound the above 
pafte*diic&ly from its fimple conftiluent parts, but inftead of 
them have perhaps employed copper Icorix. On (fiat fuppo- 
Jfition they had nothing more to do, than to feleCt the belt co¬ 
loured pieces to fufe and call them into plates. 

II. Antique Green Glaft-Pajle. 

The colour of this green palte in a light verdigris. Its mafs, Antique green 
like that of the preceding, is opake, and of a fcoriaceous fplen- 
dent' fraClure. j. 

For its chemical analylis I employed two hundred grains, 
which, haying been treated in exadtly the fame manner as the 


foregoing, I found to confift of the following ingredients: 


Silex 

Ofe 

130 grains. 

Component parts 

Oxide of Copper - 

• 

20 - 

of the green 
enamel; 

- Lead 

* 

15 - 


- Iron 

m 

7 — 


Lime 

«* 

13 - 


Alwnine - - 

w 

11 —- 




196 grains. 



This green glafs-pafle, then, contains the fame conftiluent DSfferonly 3tt 
parts as the red, only in different proportion*. Both receive proportion of 
their colour from copper: But the reafon why this metal pro- p *” 5 n [ ritht 
duces in the one a red, and in the other ^ green colour, de¬ 
pends on the different degrees of its oxidation or faturalion 
with oxigen. 

It is one of he chemical properties of copper, that in the 
£ate of a fub-oxide, that is only half faturated with oxigen, 
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il produces a copper-rod enamel j while, on the contrary, 
when perfectly oxided or fully faturated with that acidifying 
principle, the enamel which iL yields is green. Pliny men¬ 
tions feveral preparations of copper that were in ufe in his 
time; he only dwells too long on enumerating their pretended 
medicinal virtues. Of fuch artificial preparations of copper 
foroe might have been Serviceable in making green glafs- 
pafles, in the cafe, that, perhaps, the native oxidfs of copper, 
of which in particular the copper-mines on the ifland of Cyprus 
could afford copious quantities, were not then employed for 
this purpole. 


III. Antique Blue Glafs. 


Whether the an¬ 
cient* to 1 rured 
glafs by cobalt. 


generally, 


My leading objeft in chemically decompofing this glafs, was 
the foluiton of the queflion : What was the colouring matter 
which the ancients employed in order to tinge their glafs blue? 
The ftriking fimilarity of the colour of the blue antique glafs 
to that of our modern, which, as is well known, is tinged by 
means of cobalt, has induced feveral learned men to conjec¬ 
ture, that even the ancients muft have been acquainted with 
this foffil, as well as with its properties of colouring glafs blue. 
This was, like wife, the opinion of Ferber, when in his Let Ur a 
The affirmative/row Italy, page lit, he fays: “ In the villa Adriani near Ti¬ 
voli , near Fie/cati, and in feveral places, antique mujhic uorks 
have been found which exhibited fame cubes of a blue vitreous 
compofition, and feme as a proof/ that the ancients mujl hare 
known the vfe of cobalt and the preparation of fmult" This 
opinion lie repeats in various places. 

This opiniun being fupported by no chemical proof, refls 
folely on the fuppofition, that cobalt is the only fubflance 
which is capable of affording a blue enamel. However, it is 
certain the ancients knew the art of giving, by means of iron, 
a blue colour to glafs refcmbling that which we produce by 
cobalt. 

. A chemical demon ftration of this fact has been given by 
Gmclin of Gottingen, in his Chemical Examination of a Blue 
Glaji from an antique Afofaic Fragment*, which was found in 
digging a garden at Miimpdgard, and js probably of Roman 


but trroncouOy 
fupyofed. 


The contrary 
tliewn b/ 
Cmelin, 


* Commentat. Gutting. Vpl. II. 


origin. 
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origin. It is true that' Gmelin could, in his examination, 
employ no more than the fmail quantity of a few grains; 
but the refults were fufficient to (hew, that the colouring 
principle in his fpecimen originated not from cobalt but from 
iron. 

A like refult is afforded by the following ddcompofition of and by our a«- 
the blue glafs from the ruins at Capri. tl>or ’ 

Its coloui is a fapphirc-blue verging towards that of fmalt. Antique blue 
It is tranfparcnt on the edges only. Its fradturc, as well as gliI ? 5f ,n,oft . 
that ot the preceding, comes nearer to the fconaceous and 
conchoidal than to the fplintcry. Some of thefe blue glafs- Somq plates are 
plates are particularly diffinguiffied by this circumftance, that 
they jre not coloured blue throughout the whole of their mafs, 
but omy to about two-thirds of their (hickuef*. Each of the 
ftrala is fo nicely diftind from the other, as to give tflc appear¬ 
ance of two plates adhering at their broad furlaces; the one 
blue, the other colourlefs. 

(a) Two hundred grains of the above blue pafle were re-jr u f l0 „ w ; t h 
duced to a fubtile powder, and fufed with 400 grains of caujlic & c. gave 

Jbda, The obtained mafs, foftened with water, was faturated^*' 
to excefs, and evaporated to a modeiate drynef*. When re- 
diffblved in boiling water, it depolited JUiccoui earth, which, 
after waffling and ignition, amounted to 16‘3 grains. 

(h) The fluid w as then fuperfalurated with cuiijiie ammonia, jiuminc by the 
A brown precipitate thence enfued, which, upon edulcoration, pwceftwithtm* 
I digefted with a folution of cauftic potajk. The flight portion m0m ** &C ‘ 
taken up ol it by this alkali was again, after faturating the lix¬ 
ivium with an excefs of muriatic acid, precipitated by means 
of carbonated Joda- and proved, upon edulcoration and red 
beat, to he aluminous earth, amounting to three grains. 

(c) What remained undiflolved by the cauftic potafli, was Oxldcd Iron, 
merely oxided iron, weighing nineteen grains when ignited 

and watbed. 

(d) The liquor that had been fujierfaturated with cauftic The liquid eon. 
ammonia and pnflefled a blueilh tinge, was by flow evapora- tained a linte 
tion fo far reduced to a fmaller volume, that the greateft part t,„ p t p ^ 

of the muriate of foda, which had been generated and con¬ 
tained in it, could feparatein cryftals. The fluid feparated from 
thefe, in which the acid predominated, and which now hardly 
exhibited any perceivable greenifa colour, was in vain exa¬ 
mined 
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mined for cobalt *. It contained only a flight trace of copper 
and lime. The firft of thefe was made to appear, by com¬ 
bining the fluid with pruffiate of potajh, and the brown-red 
precipitates thus obtained amounted to a little more than two 
grains, which are to be confldcred equivalent to about one 
grain of oxided* copper. 

(e) At laft, carbonated foda threw down about half a grain 
of calcareous earth. f 

Component pans In confeq nence of this decompofition, thofe tivo hundred 
as enamel? ^*^ C fi ra * ns of die antique blue glafs-pafle, muft have contained the 
following earthy and metallic conftitucnl parts: 


Siler 

00 - 

J hX; grains, 

Oxide of Iron 

CO 

19.- 

Ahtmine - 

O') 

3.- 

0.ude of Copper 

00 

1. - 

Linn 

CO 

O./j - 


1 H< >. "> 


Other expcri- As I have fuhjeltcd the above blue glafs to fevcral other 
experiments, nieicly with an intention of difeovering tlie co¬ 
ed no cobalt. baltic portion it might polhhly contain, yet without finding 
the leaf (race of it, there appears to be no doubt, that its 
Iron can sfF.nl blue colour entirely depends on the ingredient iron. That 

» blue rnamri ; j ron ull der fome ciicumllances, is capable of producing a 
as (steen in the ' 1 , , 

fmclting works, blue enamel, is dean) tliewn by the beautifully blue coloured 

Iconic of iron, which Irequcnth arc met vsith in the high 

furnaces on faulting liliceous iron-ftones. But we are not 

fuflicientl) acquainted witli the circumfianccs and conditions 

under which tins colour is produced; for the aflertion of 

Henckel, and lome other earlier authors, that by means of 

iron, cemented with arlcnic, the fame blue tinge can be given 

glafs which it acquiies from cobalt, lias not yet been fufficienily 


* It is well known that nature tinges the fapphre, lapis-lazuli, 
blur clays, See. by means of iron without cobalt; but man is not 
poffeifed of her merino A chemical friend, with whom the tianf- 
lator had a converfation on this fuhjoft and on the difficulty of 
proving the accuracy of the above analyjis by a fynthctkal proccfs, 
luggillcd the idea, that fuch a blue patle could, pci haps, be made 
writheut cobalt by the intermedium of lapis-lazuli; an idea which 
pray afford a lubjcft for expei uncut.— franfl. 


confirmed. 
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confirmed. Whence, after ihc difcovery of the blue from 
cobalt, the art of tingemg glafs blue by means of iron has had 
the fame fate with feveral other attainments now loft; namely, 
to have been difearded a%d forgotten on the account of new 
invented, more commodious, and certain expedients and 
methods. • 

. SECOND SECTION. 


THESE coloured mufaic glafs-paftes of the ancients agree*The preceding 
with refpect lo their opacity and (coriaceous fracture, with our ^i^r^n j meiTj'** 
modem enamels. On the other hand, the deceitful imitations 
of gems alreadv mentioned before {hew, that the ancients 
Iikeu^fc knew how to prepare beautiful, high-coloured, and 
tranfpare it giafs-paftes. 

Bui however well known thofe works in glafs of the an- but the ancient* 
cients may be, si nee both earlier and later writers have given ‘* r ' othfr 

fuflicient information of them, and feveral lpecimens pre-jng, tittle known 
ferved in the collections of antiquaries afford a direct know- 10 <nt, 1 u * net 1 
ledge of this fubjeft ; it is, on the contrary, very lurprifing, 
that antiquaries are fo little acquainted with that entiiely pe¬ 
culiar and by far more remarkable painting on glaf-, which is 
formed of vuriouflv coloured delicate glafs fibres, joined with It i\ formed of 

thegreateft nicety, and bv fubfequent funen conglutinuled in- <! ' l ' t ‘ irc °f 
b • J 1 , pl<Us united by 

to an homogeneous rompafl mafs. In the * arher woiks oniufiou: 

antiquities this fcarie production of art is not at all mentioned ; 

the reafon of which is probably this, that Hie fpecimens now 

cxifting of it were found, perhaps, only about the middle of 

this (laji) century. 

Among later antiquaries Count Carlos appears (o be the Fhft mentioned 

firft, who in his CuUeftiowt of Antiquities has givcm informa- Count 

tion, accompanied by rather inadequate drawings, of this An¬ 
gular fpec-ies of mofaic work. Winkelmann lias afterwards, in 
his Annotations on the Bijlory nf the Ait among the Ancients, 

(page 5, feq.J, more accurately deferibed two other antiques 
of this kind, with the appellation, Pt&tnts nuifle oj Cluj j. 

Tubes, in the following paffage : “ The work' ot the ancients Ample dcfmp- 
in glaf*, which are not noticed in thp Bijlory nf the Arts, de- v * ,nkel * 
ferve particu arly to be mentioned in this place; more efpe- 
cially, becaufe the ancients carried the art of working in glafs 
fo a much higher degree than we have arrived at; a fott 
which, to thofe who have not fecn their works of this kind, 

ciiglit 
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might have the appearance of a groundlefs after lion.” Aflef 
which he mentions a floor formed of green glafs-plaies difco- 
vcred in the Farnefe-ifland, as well as fome fragments of 
glafs-cups, which muft have been eturned on the lathe, and 
then proceeds as follows: “ But the art flrongly claims oar 
admiration in two fmall pieces of glafs, which laft year (1765) 
were brought to Rome. Each of them is not quite one inch 
Very curious ^ long, and one-third of an inch broad. One plate exhibits, on 
EC *7 a 8 rounc ^ °f variegated colours, a bird reprefenting a 
duck of various very lively colours, more fuitable to the Chi- 
nefe arbitrary taftc, than adapted to ftiew the true tints of na¬ 
ture. The outlines are well decided and (harp, the colours 
beautiful and pure, and have a very ftriking and brilliant 
eflfefit; becaufe the art id, according to the nature of the parts, 
has in fome employed an opake, and in others a tranfparent 
traced and^fi- glafs. The mod delicate pencil of the miniature painter 
treme accuracy' could not have traced' more accurately and diftin&Iy, either 
and effedt 5 the circle of the pupil of the eye, or the apparently lcaly fea¬ 
thers on the bread and wings, behind the beginning of which 
anJ nntirued this piece had been broken. But the admiration of the be- 
wio/f tbicknefi cf^dder is at the highed pitch, when, by turning the glafs, he 
depitce, m- fees the fame bird on the reverfe, without perceiving any dif- 
""fcrence ' n *he fmalled points; whence we could not but con¬ 
clude, that this picture is continued through the whole thick- 
nefs of the fpecimen; and that, if the glafs were cut tranf- 
verfely, the fame picture of the duck would be found repeated 
in the feveral flab*; a conclufion which was dill farther con* 
firmed by the tranfparent places of fome beautiful colours upon 
the eye and bread that were obferved. The painting has on 
both tides a granular appearance, and feems to have been 
formed, in the manner of mufaic works, of Angle pieces; but 
fo accurately united, that a powerful magnifying-glafs was 
unable to difeover any junctures. This circumdance, and the 
continuation of the picture throughout the whole fubdance, 
rendered it extremely difficult to form any direft notion of the 
Jt Ij found to procefs or manner of performing fuch a work. And the con- 
lTSlto^ ce P lion 0< mi S ht ^ ave long continued enigmatical, were it 
endwife. not that, on the feclion of the frafture mentioned, lines are 
obfervable, of the lame colours which appear on the upper 
furface, that pervade the whole mafs from one (ide to the' 
other j whence U became a rational conclufion, that this kind 
• of 
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of painting mull have been executed by joining varionfly co¬ 
loured filaments of glafs, and fubrequently fufing of the fame 
into one coherent body. The other fpecitnen is of about tbe Another fped. 
fame fize, and made in *he fame manner. It exhibits orna- J^raUe. 1 ^ **" 
mental drawings of green, white, and yellow colours, which 
are traced on a blue ground, and reprefent volutes, beads, and 
flowers, reding on pyramidally converging lines. All theft: 
are very didin€t and feparate, but fo extremely fmall that even 
a keen eye finds it difficult to purfue the fublic endings, thofc 
in particular in which the volutes terminate. Notwithftand- 
ing which, thefe ornaments pafs uninterruptedly through the 
whole thicknefs of the piece/' 

0£ the fame glafs-pafte, which has been here deferibed. The Cime were 
mention is made by Sulzer in his Theory of the Polite Arts, un- fcen ^ Su,zer * 
der the article Mufuic (mofai'ch). Having feen* the piece 
itfelf in the houfe of its then poflfed'or, Cafanova, at Drefden, 
he confirms, in the capacity of an eye-witnefs, the defeription 
given by Winkelmann, and calls it " a remnant of antiquity, 
which indicates the exidence of an art brought to the higheft 
degree of perfection.” 

Mr. Townley, of London, enumerates, among the principal Extremely mi- 
rarities of his celebrated cabinet of antiquities, the done of a TmrateVco^* 
ring of a fimilar antique glafs-pade, which reprefenls a bird ofleflion. 
fo fmall a delineation, that it cannot be diftincliy feen but by 
means of a magnifying lens. 

As very few fpecimens of this fpecies of glafs-painting, Two fpeeime/s* 
which undoubtedly mud be reckoned among the loft attain- m pofli-fiion of 
ments of art, and of which even the exidence is dill to little u 

known, are met with ; I think it not fuperfluous to give the 
following notice of two new faniples which I poffefs of this 
clafs of antique fubjefls. Both pieces have a heart-diaped Defeription. 
form. The principal front is flat, the reverie is convex, and 
has from eight to ten prominences (Eckcn). The length of 
one of them is one inch, the breadth four-fifths, and the thick- 
nefs two-fifths of an inch. The other fpccimen is two-thirds 
fmaller. As to colouring and manner of drawing, they 
are both nearly alike. The principal mafs of the larger is of 
a dark-blue, and wholly opake; but that of the fmaller is a 
fapphire-blue, and in fome places tranfparent. The blue 
ground is embellilhed with voluted, dellular, minute flowers, 
of fo very fmall a delineation as to be hardly waitable by the 
4 • pencil 
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Coloured plate 
of the larger 
fpecimen. 


Invention of 
Meyer to multi 
p'y copies of 
paintings. 


Heat from fer* 
mentation. 


pencil of llie miniature painter. The colours of thefe (lower* 
like ornaments, which are red, green, brown, fky-blue, and 
while* are pure and lively. The delineations pervade the 
whole fubftance, and upon a broken part it is feen by mere 
infpeftion, that thefe delicate figures have been formed of 
parallel glafly fibres of various colours, conglutinated by means 
of gentle fufion. L 

As the drawings given by Count Caylus afford but a very 
imperfect idea of that ingenious enamel-painting, I fubmit here 
a delineation of the larger of my two fpecimens. Fig. 1, 
Plate X III. rcprefents it in its true fize; Fig . 2 exhibits it 
magnified. 

On this occafion the following pafTage from a letter of 
M. Kaflncr *, concerning an invention of the celebrated 
Tobias Mayer, may well deferve a place here. “ Mayer 
polfefled the art of making a number of perfe&Iy fimliar copies 
o( a painting. He compounded his picture of coloured wax- 
crayons, in the fame manner as a prifm may be compofed of 
thinner prifms of the fame length. Every tranfverfe cutting 
afforded then a copy.” Meyer might probably have been led 
to this method of imitation in wax, from the infpeftion of a 
mu laic work of the kind here deferibed. 


II. 


On Spontaneous Inflammations. By G. C. Bartholdi, Pro- 
jtjjor of Phyfic and Cliemijlry. 

(Concluded from Page 120.) 

4. The Fermentation of Animal and Vegetable Subjlances. 

THE greater part of animal and vegetable fubftances, when 
they ftill retain humidity, and are accumulated into large 
n.afies, enter into fermentation, a change in their compofition 
is effected, and they frequently heat to the point of inflamma¬ 
tion. It is thus that magazines of hay, of turf, of flax, of 
hemp, flacks of hay or ftraw, heaps of linen-rags in paper- 
mills, £fc. take fire fpontaneoufly. 

* AUgcv.elne Gecgrafkifche Ephcmendev, by Zach, 1798. 

It 
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It is principally hay whic h requires precaution; if the hay- 
harveft happen in rainy weather, it is commonly flacked be¬ 
fore it is thoroughly dry, and in this flate is more dil'poled to 
ferment and to heat. If a hay-flack is obferved to be in fer¬ 
mentation, great core muft be taken not to thrpw it down too 
fuddenly, the exterior layers muft be carefully detached one 
after the otfcer. It almoft always happens, that when a hole 
is made in the middle of a flack of healed hay, it takes fire 
fuddenly. 

Nothing, however, is more eafy than to prevent Ihcfe fatal Utility of adding 
accidents: when there is any reafon to fear that the hay which f ‘ l£ t0 
is iniended to be houfed or flacked, is not fufficienlly dry, it 
is onft necelTary to fcatter a few handfulls of common fait 
(muriate of foda) between each layer. It would be very ill 
judged to regret this trifling e|$ehcej for the fait, by ab- 
forbing the humidity of the hay, not only prevents the fer¬ 
mentation and confequent inflammation of it, but it all'o 
adds a lafte to this forage which ftimulates the appetites oi 
cattle, affifts their digeftion, and preferves them fiom many 
dileafes, 

Duiing the great heats of fummer, it frequently happens that 
heaps of dung inflame fpontaneoufly: great care (hould be¬ 
taken to fprinkle them frequently with water in the fummer 
feafon, and to keep them at a certain diftance from habitations, 
as well to prevent fires as with a view to lalubrity. 

• 

5. The Accumulation of Animal and I'egcla'de Suljlances covered 

with an Oil. 

If animal and vegetable lubftances heaped into a large mafs, Heat from greafy 
■can take fire from the heat produced by their decompofition, 
this accident is flili more to be dreaded when they are covered 
with oily matters, and particularly with a drying oil. 

Befides the accident which happened at the manufactory 
of Lagelbarl, and of which our colleague Haulfinan gave an 
account to the Society, and the fire which look place in on* 
of the fineft manufactories at St. Marie-aux-Mrnes, there are 
many other examples ot wool, fluff*, and pieces ol cloth, which 
were not freed from greafe, taking fire in the warehouses 
when they were folded together, and even while moving 
them from one place to another when they were in large quan¬ 
tities ; this is principally to be dreaded when linfeed oil, or 
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ny other oil, drying in itfelf, or rendered fo by oxide of lead, 
is employed in the preparation of thefe (luffs. 

In the manufafilure of cloths, only olive oil, or oil of colza, 
ihould be ufed to greafe the wool. 

It fomelimes, happens on boiling flowers and herbs in oil,, 
which occurs in fcveral pharmaceutical operations, that, after 
being taken out, the herbs dried in the oil inflame fponta- 
neoufly: care Ihould therefore be taken when thefe her^s 
are thrown away, not to heap them near other combuftibj 
bodies. 

There have been fcveral examples of vefiels having beejnf' 
burnt in fea-potts, either by the fpontaneous combuflion of 
heaps of cordage coated with tar, or by a mixture of lfafeed 
oil boiled 4 with lamp-black', and inclofed in a bag. 


6 . The bolting of oily Mutters. 



Fire from boiling In the preparation of fome vamifhes, fuch as printers' ink, 
oily matters j j n w hich linfeed-oil, boiled to a certain confidence, is gene¬ 
rally made ufe of, it frequently happens that the oil takes fire, 
unlels the necefTary precautions are employed: the fame effect 
takes place in melting butter, lard, or any other greafe, if they 
are healed too much; fo that, in thefe operations, it is always 
necelfary to remove every other combuilibie fubflance, to have 
a lid at hand to cover the vefiel as foon as the fire has caught, 
and particularly to take care not to pour water upon it, which 
inftead of extinguifhing it, would fpread it more and give k 
greater aftivity. 

7. Torrefu&ion. 

and from roafted There are many vegetable fubdances which* increafe (heir 
vegetable tub- power of inflaming fpontaneoufly by torrefaction, if they are 
s inclofed in facks of cloth, which leave them in contact with 
the furrounding air; fuch are faw-dud, roaded coffee, the 
meal of grain, and leguminous fruits, fuch as French beans, - 
lentils, peafe, tyc. 

There have been feveral inftanpes of flables having taken 
fire from a bag of roaded bran which had been applied to the 
nock of a tick animal, and had inflamed fpontaneoufly. The 
inhabitants of the country who, in fome diforders of their 
beads, are obdinate ia applying this remedy, to which others 
* of 
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of more efficacy and lefs danger might be fubftituted, ftiould 
at lead be careful not to inclofe the bran in the cloth, either too 
hot or too much roafted. 

Brewers, after having %ade their barley and other grain, 
which they employ in making beer, germinate, dry it in a 
kiln, except what is intended for pale beer, and they gene¬ 
rally roaft i( more or lefs highly, to give the beer a deeper 
or paler colour. If, therefore, when the grain is brought 
from the kiln, it is put. Hill hot, into Tacks, it frequently hap¬ 
pens that it heats and takes fire, and this has eccafioned feve- 
ral fires in breweries. 

' 8. Sulphurated and phofphorated Hidrogen Gan, 

The caufe of fubterraneous fires and volcanoes is^enerally Inflammation of 
attributed to the decorapofition of pyrites, or metallic ful- f “ 1 P b " rated a “«? 
phurets, buried in the interior of the earth. Thefe pyritous drogen gas. 
mafles are decompofed by the contact and concurrence of water 
and air, and the decompofition is always accompanied by a 
great expanfion of caloric, and a difengagement of a very in¬ 
flammable gas, called fulphurated hidrogen gas. This gas in¬ 
flames at an elevated temperature,, and can communicate the 
inflammation to the fulphur of the pyrites, to the coal and other 
bituminous matters which generally accompany it. 

Similar inflammations are fometimes obferved near coal-pits. 

Jn exploring the coal, veins and infulaled maffes of pyrites are 
frequently met with : fince thefe pyrites always communicate 
a bad quality to the coal, the miners generally lay them afnle, 
and throw them out of the pit: if thefe heaps of pyrites, 
mixed with coal, are then expofed to the alternate a&ion of 
the fun and rain, they heat and inflame. Great care mud 
therefore be taken that thefe accumulations of pyrites (hould 
be kept at adiftance from all combuftible bodies to which they 
would neceflarily communicate the inflammation. 

There are many operations of nature in which fulphurated - 
hidrogen gas is formed, but it often enters into other combina* 
tions as it forms, it difTolves in water, or difengages at a tem¬ 
perature too low for it to inflame. 

By boiling phofphorus in a folution of potafh or lime, phof- 
phorated hidrogen gas is difengaged, which, being much more 
combuftible than fulphurated hidrogen gas, inflames at a low 
temperature as foon as it comes in contact with atmofpheric air. 

This 
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This gas, which in chemical experiments offers the beautiful 
fpe6ta?le of a fountain of fire over water* is produced natu¬ 
rally by the putrefaction of animal fubftanees which are buried. 
The lights which are frequently feen to come out of the earth* 
and which are^ known by the name of Jack o* Lanterns, are 
only owing to the difengagement of this phofpfiorated hidrogen 
, gas: as thefe lights generally appear moving about in places 
where they do not touch dry C'unbufiibles, they feldom occa- 
fion difagvteable accidents; but they are alfo difengaged in 
fbrefts, and it may happen that in hot fummers, when the grafs 
and brufli-wood are thoroughly dry, the gas in combuftion may 
meet with thefe combuftible materials, and fet fire to them, 
and thus produce the conflagration of a whole foreflv: we 
fhould not therefore, too lightly, and without fufficient proofs, 
attribute to the malevolence or to the connivance of mankind* 
thofe dreadful events which are fomelimes only the refult of 
caufes purely natural. 


9. Sulpkuret and Phofpkuret of Lime and of Potnjh formed in 
the Combvjtion of feverul Vegetables. 


Sulpliuret and 
j>hofphure r of 
lime or potaih. 


Pyrophorus. 


A pyrophoric 
matter may be 
formed in ordi¬ 
nary cpinbuf- 
tioo. 


Sulphur is always formed when gypfum (fulphate of lime) or 
any other fulphate, whether earthy or alkaline, is flrongly 
healed with charcoal, wood, or, generally, with any corn- 
bull ible which is reduced to charcoal by heat. The fame faits 
form fulphureous waters if the remains of animal or vegetable 
fubftances are left in a water in which it is dilfolved; fo that 
it frequently requires only a little fulphate of lime, or fomc 
other fulphuric fait,'to communicate the odour and tafle of 
fulphur to water which is ftagnanl. 

Pyrophorus is obtained by calcining the alum of commerce, 
or fulphate of potalh with fugar* meal, or any other fubftance 
which is reducible to charcoal. 

The inflammation of pyrophorus which takes fire by the 
foie contafil of humid air, is only owing to the fulphurct of 
potalh, which by attracting; the humidity of the air, heats to 
that point that it kindles the carbonaceous matter which fur- 
rounds it, and which being in a Hate of greater tenuity, is fo 
much the more difpofed to burn. 

But fince many of our common combuftibles contain fulphu¬ 
ric faits, it may happen that, in their combuftion* a pyrophoric 
matter is fometimes formed by chance, which remains in. the 
* refidue 
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refidue of the combuftion, efpecially if the combuftible is not 
entirely confumed, and a part is not reduced into charcoal, 
which frequently happens in the fire-places in which thecom- 
buftibles are not burned i!i grates, and the alhes are not fepa- 
rated from the’charcoal. There have been jnllancesof houfes 
having been burnt by allies intermingled with the charcoal 
which had, been taken too early from the fire-place and put 
into places where they were furrounded with combuftibles, 
which they fet on fire by a fpontaneous inflammation. Hap¬ 
pily thefecaufes of conflagration rarely occur; for py rophorus 
does not retain its property of inflaming for any length of time, 
and it is frequently decompofed (hortly after its produ&ion, 
withqpt occafioning any unp'eafant event: neverthelef*, care 
fliould always be taken not to put allies newly binned, and 
which are dill intermingled with charcoal, in places where 
they can communicate with combuftibles. 

The formation of a pyrophoric matter is principally obferved 
in the preparation of the foda of commerce, which is obtained 
by the Incineration of different maritime plants containing 
ttmch fulphate of foda, and which, in the combuftion, fome- 
times furnifh a certain quantity of fulphur, greater or lefs, ac¬ 
cording to the manner in which the operation is dire&ed. 

The formation of pholphuret of lane has great analogy with 
thatof fulphuret of lime. Altliough the pholphoric acid is not 
found fo often in vegetables as the fulphuric acid, it nevcrlhe- 
lefs exifts in them in greater quantity than has hitherto been Phofphorlc ac!4 
believed: it is principally found in moll plants which grow in 
marftiy places, in turf, and in feveral fpedes of the white 
woods. In reducing thele woods into ciiarcoal, a froall quan¬ 
tity of pliofphoi us .is lometimes formed, which may remain 
combined with the fame bafes as retained the pholphoric acid 
before the combuftion : the phofphorus, by forming other 
combinations, may be rendered incapable of occafioning any 
accident, but it may aifo happen from a concurrence of fevc- 
ral cifcumftances, that charcoal impregnated with any phof # 
plmret whatever, mav, by expofure to the aftion of a warm 
and humid air, difmgage pbofphoraled hidrogen gas, which, 
by the contact of. the atmoipheric air, will lake fire and com¬ 
municate the inflammation to the mat's of the charcoal. 

Two examples of this kind of fpontaneous combuftion have Spontaneous la- 
take^place in the powder marine of Efibne, in the years 8 a* 

Vol* VIII.-^AtJOUST^ TtiOi. R • and powJcr maga* 

sine. 
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and 10. Tlie firft lime the receiver of the machine fot fitting 
the charcoal caught fire, and the fecond time it began in the 
magazine of charcoal, without a fufpicion of any other caufe 
except that of a fpontaneous inflammation. ^The different re¬ 
ports made on thefe two events, have been infcrted in the 
public journals; but the explanations that were given of them 
were not falisfadlory. It 1’eems very probable that they were 
occafioned by fome pfeofphorus contained in the charcoal^; and 
this explanation lias, the more weight, becaufe willow (bour- 
daine), which is ufed at Eflone, as well as in mofl other pow- 
der-mauufadlories, and wliich, in many refpedls, deferves the 
preference over other woods in the preparation of powder, 
contains phofphoric acid, at lead that does which grows Vi our, 
neighbourhood. 

Charcoal from turf begins to be employed in fome domeflic 
and other operations; but as it is much difpofed to fpontaneous 
inflammation, its ufe (hould be prevented, or at leaf! it thould 
be ftored with great precaution. It has happened at Paris and 
other places, that magazines of this charcoal, which were un* 
flickered, have taken fire by the combined aflion of the heat 
and rain. 

10. Phofpkorus fouielimes contained in Charcoal. 

Detonation from It may alfo happen that the fmall quantity of phofphorus 
in^charcti} 0 ™ 8 w ^' c ^ * s fe“ et > ni o s formed in the carbonization of different 
forts of wood, without uniting either with the lime or the pot¬ 
ato, remains combined with the charcoal, which then does not 
difengage phofphorated hidrogen gas, nor does it readily in¬ 
flame by the foie a&ion of water or of a humid air, but which, 
by perculfion with falt-petre (nitrate of potalh) may produce a 
powerful detonation. It is very probable that the three fuc- 
ceffive explofions which took place in the powder-mill at the 
manufactory of Vonges, were partly owing to a fimilar caufe. 
chat coal pro- * Charcoal has, in general, great influence on the different 
+ productions of nature and the arts. It is frequently obferved 

liry ofcold-Aort in for K es an ^ founderies, particularly in thofe of iron, that the 
iron, products vary according to the nature of the charcoal employed. 

The bad quality which is fometimes found in iron, of being 
brittle when cold, is generally attributed to the phofphorieacid 
contained in the ores; but fine? the fame ore, fey the famepn> 

ceffes. 


m 
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CelTes, farniflies better iron in one foundery than in another, 
the difference feems frequently to arife in part from the char¬ 
coal. 

Such are the principal caufes of fpontaneous combtiflions, 
whofe effefls are fo much the more dangerous by being ieaft 
expedled. The Society of Emulation thought they fliould ren¬ 
der an important fervice to every clafs of proprietors, and par¬ 
ticularly to the inhabitants of the country, by developing the 
phyfical knowledge which might guard them again!! dangers, 
of which they are too frequently the viflims, from ignorance 
and a fatal want of forefight. I truft I have fulfilled the'with 
of the Society, amt of the firft Magifiiate, whole intelligence 
and fondant folieitude extend, without exception, lo every 
object which may contribute to the profperity of life country 
and the happinefs of the governed. 


III. 

On the Solution of lYater in the Atmofpkere; and on the Nature 
of atinofphcrkal Air. By Mr. John Gouch. From the 
Author. 

To Mr. NICHOLSON. 

SIR, 

I DO not recoiled any philofopher or meteorologist, who has 
attempted to demonflrale the chemical union of almofpherical 
air and water, by help of the following fafts and arguments. 

Should the prefent endeavour, to eftablilh the propolition, ap¬ 
pear del'erving of a place in your Journal, the infertion of it 
will oblige. 

Yours, &c. 

JOHN GOUGH. 

Middlcjhaw, July 16, 1804. 

, Exp. 1. If a cylinder of dry porous wood be put into a ftrong Dry ve$et*bl«| 
glal's tube, nearly of the lame diameter with itfelf, and water 4t:r * a WAter * 
be poured into the velLl, the particles of the fluid w ill pcne-- 
trate the wood, and caufe it to fwell, fp as to burft the glafs. 

Some writers aflirin, that the fame artifice has been ufed with 
fuccefs to fplit rocks, an operation which is commonly per¬ 
formed by the elaftic power of gun-jmwder, A quantify of 

R2 . motion 
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The force of 
affinity perma 
sent. 


514)4 

motion is generated in this experiment, which cannot'be re¬ 
ferred to the action of gravity. We muft therefore afcribe it 
to another force, namely, tlie mutual attraction of wood and 
water in a liquid form. 

Aqueous va. Exp. 2. If a ‘piece of whip-cord or tharm be ftretehed by 
pour attrafted by (| ie heavieft weight, it can fupport, the pendent body will af- 
tea cend, as oft as the firing or gut contracts, in comequence ol an 

acceffion of water derived from the atmofphere; on the con¬ 
trary, it will defeend, when the cord begins to relax from the 
lofs of moifture. The motion generated in this infiance, proves. 
* atmofphcrical vapour to be powerfully attracted by the dry 
fibres of vegetables and animals; confequently tliefe fubflances 
have a ftrong affinity to water, not ouly in a liquid form* but 
alfo when it is diffufed through the air. This affinity or force 
will be called the hygromctrical attraction m the fequel of the 
eflay, for the fake of perfpicuity. 

The preceding experiments have not the leaft claim to no¬ 
velty ; but they are the preliminaries of an inference, which is 
of moment in the prefent queftion. For affinity is a fixed re¬ 
lation of bodies, creating a difpofition to coalefce, in fuch a? 
are thus mutually related, as often as water is combined whh 
another fubfiance. The union mud therefore be permanent, 
unlefs it happens to be diffolved by an External caufe. Now 
as any certain force only gives way to another fuperior and 
contrary to itfelf, it is evident that a moift body, which dif- 
charges a portion of the water it contains, is obliged to part 
with it by a more powerful attraction, exifting in its neigh¬ 
bourhood. It is to ¥e remarked, that temperature is one of 
the external caufes alluded to above; but it is difregarded at 
prefent, becaufe theeffe&s.of its changes may be obviated in 
the following experiment, which is intended to throw addi¬ 
tional light ufgapn the hygromctrical attraction. 

Exp. 3. Take two bibulous fubflances, fuch as two dices of 
Jfpouge, or a piece of fponge and Aired of woollen cloth, 
fhe iTccffionof Make the one wet and keep the other dry; (hen put them both 
into aclofe veffel of glafs or metal, placing them either in con¬ 
tact or apart: the wet body will grow lighter in a fhort time, 
and the dry one will gain more weight; this procefs may be pro¬ 
longed, until the two fubflances find the equilibrium of their 
attractive powers; which will be accompiiflied, when their 
rcfpeClive weights become ftationary. This equilibrium proves 

the 
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the hygromelrical attraction to diminifh with the abforptlon of 
water, and to increafe with the lofs of the fame; confequently 
an union produced by this force, may be diffolved by the pre¬ 
fence of a body, which contains lefs water, and therefore at¬ 
tracts it more powerfully. 

Atmofpherical air may be concluded to.poffefs the power Atmofpherical 
defcribed above, from the changes and effects, which are ob- * ir P^[ cffe * *^ 9 
fervable* in the following indances: Fird, Atmofpherical air* 11 ” Wn ’ 
takes the water of crydallization from various falts; it there¬ 
fore overcomes the affinity. Which unites the 1 'component parts 
of thefe cry dais. Secondly, The fame hygrometer denotes a 
greater degree of humidity at one time, than at another, 
though tl)e height of the thermometer be the fame; confe¬ 
quently the hygromelrical attraction of the atmofphere is vari¬ 
able under equal degrees of temperature; becawfe this force 
is evidently condant in an indrument kept in an uniform heat. 

Third, If two veflels be expofed, at the fame time to the air, 
one of which contains dry potato, and the other a dilute folia¬ 
tion of the fame; the former will acquire weight, while the 
Other grows lighter. The lad faCt (hows, that atmofpherical 
air may be faturated with moidure, in refpeCt of one body, 
and be at the fame lime in a very different (ituation relative to 
another; fo that evaporation evidently arifes from an excefs of 
bygrometrical attraction in the atmofphere; on the contrary, 
the production of dew depends upon a fimilar excefs in the 
bodies on which it is formed. 

I may be afked, after making this open declaration of my Atmofpherical 
fentiments, which of the condituent gafes of the atmofphere air a fim P le S as * 
combine with water? The proper reply to the qoeftion appears 
to be this: It is atmofpherical air; which I confider to be a 
homogeneous gas, for the following reafons:—Fird, The at- becaufe it it 
mofphere is diaphanous; which could hardly be the cafe, were dia P hanout * 
it a mafs of uncombined fluids of different fpecific gravities; 
for, had fuch an arrangement been formed, the rays of the 
fun would have fuf&red a multiplicity of refractions, in their 
approach to the earth; and total darknefs, or at bed aftdim 
twilight, would have been the confequence, had our planet 
|>een fbrouded by a covering of heterogeneous gafes. Thus 
the atmofphere appears to be homogeneous, from the confi- 
jleration of its tranfparency.-—Secondly, A given meafure ofbecaufe (mart 
pxigen is heavier than an nual bull*of azote, under fimilar ^UetTfeaft. 

pjrcumflances ^ “ 
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A<mofpVi«r'cal circumdances; confequently the denfity of the former exceeds 
air a fimpfc gas. 0 j* the lattef, fuppufing their elaftic forces to be equal. 

On this account founds will move, in all cafes, with lefs ce* 
lerity in oxigen than they do in azote. If then.our atmofphere 
confided of two independent mafles of thefeJBuids, mutually 
pervading each o.lher, every momentary report would have 
been double to fenfe, at a fufficient didance from the feat of 
found; becatife fuch a report would arrive at the ear bore ex- 
peditioufly through the medium of the azole, than it would 
through that of lhe oxigen. But4ounds ofthe ftiorted duration 
are not repeated at the grealed diftances; confequently the 
> air is homogeneous, becaufe it is the vehicle of found. 

If the preceding arguments be juft, the homogeneity of at- 
mofpherical air cannot .be controverted ; becaufe the conelu-vvw 
fions which refult from the contrary hypothecs are repugnant ^''u 
to common experience. We come in the next place to th#?A 
fpecific nature of this gas,; but this is a difficult enquiry in tbcf' 
prefent unfcttled date of chemiftry, when the phenomena of. 
galvanifm are daily bringing new truths to light, and threaten* -, 
to liibvert the prevailing theory. Conje&ures, however, wifr 
naturally fpung up in the midd of uncertainty ; and as a di« 
verfity of (entiment has its ufe in times of fcientific anarchy, 

I will venture to propofe the following hypothetical quedions 
relative to the conditution of common air, Is not this fluid si 
chemical compound, havftig the gas called azote for its bafis; 
to which the pofilive energy of the galvanic pile is united, to* 
gether with water, but in a manner which diflinguiflies this* 
compound from the gafeous oxide of azote ? May not a gaap 
thus conftiluted, oxidate other fubftances through the inlerpo- 
fition of the water, which it holds in dilution bythehygro- 
mctrical attraction ? Though the aqueous part oF the atmc& 
phere cannot of itfelf decompound common air; may not it 
. perform the office of an intermediate agent, when affifted by 
the body to be oxidated, and in this manner deprive the azote 
of the galvanic energy, more or lefs perfeftly, accordirg to 
cineumflances ? Will not the aqueous vapour unite with the 
matter ft-parated from the air, and produce oxigen gas, which 
will enter into compofition with the third fubdanee, and com¬ 
plete the budnefs of oxidation? The hintsfuggeded in the 
preceding queries, would have been by no means sdroiffible 
in a time of more perfect uniformity in the fentiments of phi- 
4 < lofophers; 
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lofophers ; and nothing can be pleaded in its excufe but the 
revolution of opinion, which is apparently ready to take place 
in the theory of gafeous fluids. 
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IV. 

Reply to the Obfervations of M. VAblS Hatty, on arfeniated Cop¬ 
per. By M. lb Comte db Bourkon, Member of the 
Royal and Linnean Societies of London.* , 

* It is but a few days, Sir, fince I had the honour to receive Introduftory 
from you the obfervations which you have made on the differ¬ 
ent fpecies of arfeniated copper, defcribed by me, in a memoir 
on that fubjeft, read to the Royal Society of London, on the 
19th of February, 1801. I have read thefe obfervations with 
the greateft intereft, but not being able to adopt the opinion 
refpefting them, to which the invefligations you have Submit¬ 
ted them have led you, I feel great obligation for the oppor¬ 
tunity you have afforded me of explaining myfelf more parti¬ 
cularly than I hpve hitherto done, on what relates to this in- 
terefting fubjed. Befides, you offer thefe obfervations with 
that diffidence which ufually characterizes real merit, accom¬ 
panied with a doubt which calls for a new examination. 

You qppofe my opinion, Sir, on the divifion which I have 
made of the arfeniated copper into four fpecies, with a deli¬ 
cacy and a politenefs, which renders the flight mineralogical 
djfcuflion that becomes the neceflfary refult of it, of infinite 
value to me. It is very defirable that thofe falls on which 
differences of opinion may prevail -Humid always be difcufled 
ip this manner: the fciences would certainly gain by it, and 
thofe who cultivate them would lofe nothing by yielding a lit¬ 
tle to each other. 

Like you, Sir, when I employed myfelf on the fubflance Notice of the 
which, fince the firfl effays of the celebrated Rlaprolh on it, cnftUl * 
lias been called a combination of the arfenical acid and cop¬ 
per, I thought it right to confider, under the fame point of 
view, the different cryflalline forms which it offered, deriving 
them all from one common bafe, and my firfl enquiries were 

* Translated from the original, communicated by the author, 
for the paper of the Abbe, feep. 187 of our prefect vol. 
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direded to determining this bate, or the primitive generating 
cryftal of ail thofe of this ftibftance. I was not long in dif- 
covering that among the cryftals which I had fubjeded to this 
examination, there exifted two forms which could not, in any 
way, be conneded with the others: analyfis has fince fhown, 
that one of thefe belonged to an arfeniated iron, which had 
been improperly cited as belonging to copper, and the other 
to a combination of copper and iron with the arfeniral acid, 
which had hot been known before. With refped to the o'thei 1 
cryftals, as the appearance offered by each of them contradided 
the opinion which conneded them, itbecanie necetfary to de¬ 
pend in the beft poffibie manner on all the other exterior cha- 
raders which this fubftance could offer to the mineralogifl, to 
attain to feme refult refpeding it. This is precifely what { 
have done, and when the aggregate of thefe charaders forced 
me to recognize four very difiind fpecies in the roafs of fub- 
fiances, which 1 fufpeded might belong to the combination of 
the arfenical acid and copper, I confefs I experienced forae 
falisfadion in obferving that theaualyfis of achemift, fo juftly 
efieemed as Mr. Cbeneyix is, fandioned, in fome meafure, 
the divifion to which obfervation had led me. You remark. 
Sir, that thefe analyfis, on being repeated by M. Vauquelin, 
varied in their refult: it follows nec.effari)y, that this fupport 
fails, or at leaf! becomes uncertain for me: I abandon it there¬ 
fore, and leave to chemiftry the difeuffion of a fad which be¬ 
longs to it, and was to me only a powerful auxiliary, to con* 
fine myfelf within the Arid limits of minerklogy properly fo 
.called. 

Preliminary ob- But allow me. Sir, firft to make force previous pbfervations - 
fervations on the on the method which, it appears tome, fhould bp followed to 
du°ab°g minera- determine the union or reparation of fubftances, and after-' 
logical enquiries, wards, on the poffibility of finding fevcral fpecies placed under 
the combination of the fame acid with the fame bale, but with¬ 
out doubt, having effential differences in the manner of com¬ 
bination. 

’ The methods to be employed by the mineralogifl in the jdudy 
of mineral fubfiances, are comprized in the examination of the 
peculiar marks which nature has impreffed on each of the in¬ 
dividuals which decorate and enrich its bofom, and which his 
great habit of obferving has taught him to recognize. Of thefe 
marks, which we designate by (he expreflion of exterior fpe- 

* cific 

l IM 
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cific charaders, feme are too delicate to be deferibed; bat cut- 
tom enables the naluralift to feize them ; their adion on his 
fight is fudden j the mo(| rapid glance embraces the whole of 
them, and the naturalift bas frequently formed his opinion long 
before he has thought of accounting to himfelf for it. He is 
not, however, fecured by them from the errors which other 
bulkier an^ more comparable characters may afterwards rec¬ 
tify; but the firft impretfion received from thefe firft traces,, 
very often ferves him as a guide in the method of employing 
the fecond, Among thefe latter charaders, fome are of eafy 
application and almoft alwayspoffible, others require attention 
and particular circumftances to be capable of being employed. 

Thofe which are in mod common ufe, and eafieft, are the form, 
the fradure, the hardnefs, thefpecific gravity, an>i the colour. 

Perhaps in a (kift’ul hand, direded by the habit acquired from 
their nfe, thefe charaders are almofl always fufficient for the 
knowledge and claflifieation of mineral fubftances. In (tones, 
the colour is the moift variable of all: reverthelefs, it is certain, 
though the true caufe cannot yet be affignerl, that each of thofe 
which have been examined hitherto, atfeCts one only of the 
known colours more readily than it does any of the others. 

But in the metals this character becomes more conftant ancj 
more cliential, and it very feldom varies without the caufe of 
its variation being a change in the nature of the metallic fub- . 
fiance it (elf. 

This fad granted, when the naturalift employs the exterior The confiders- 

fpecific charaders, to afeertain tb« fubjed which determines 

his enquiry, from the moment at which the agreement of thefe may be omitted 

charaders, or their differences with thofe Ihown by known whin th <y 
- , . . . „ . ... not lead to ee* 

lubfiances, puts him in a filuation to pronounce on the identity nera j inferences, 

or the difference of their nature, do not you believe that he has 
then the liberty of retrenching, on the one hand, thofe which 
do not agree with the opinion which he had previoufly thought 
it right to embrace; and, in the fecond place, to fubjed the 
others to fuppofitions which may occafion a change in their 
afped to conneCt them with that which he wilhes, when na¬ 
ture itfelf has not offered traces, free from doubt, of the pro¬ 
bability of the modification which he admits in thefe charac¬ 
ters? 

1 Permit the to obferve to you, Sir, that this is precifely what This has been 
appears to me to be the fubftancc of your obfervations on the ^° ne b y M. 

‘ : ' arfeuiated auy ‘ 
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arfeniated copper. You feera to confider -as nothing the very 
fenlible differences which exift in the divers fpecies which I 
have eftablifhed, with r^fpedt to hardnefs, fpecific gravity, and 
colour; and, flopping at the tingle eftaradter of form, you make 
fuppofitions for each of them, which, in fodt; terminate by 
connecting all* thofe which they offer with one primitive cry- 
fial: but nature does not exhibit any of the decrements which 
you fuppofe. I have never dilcovered the flight'eft trace of 
them in any of the immenfe quantity of cryftals of arfeniated 
copper which have paffed through my hands. Do you believe 
that thefe fuppofitions are only fufceptible of being admitted 
in a cafe in which, all the other charadters being agreed in the 
moft perfect ftate of thefe fubflances, which is that of regular 
cryftallization and trunfpafency, they would become neceflary 
only to ddd an accumulation of proofs to thofe already ac¬ 
quired of their identity. 

Never was more attention paid than at this moment to the 
great truth, that the progrefs of the fciences which lead to the 
fludy of nature, depends principally on the exadt diftindtion of 
each of the fpecies whofe union forms the aggregate to which 
the fcience is applied. No one is more convinced of this im¬ 
portant truth than I am. But this exadt knowledge .of the 
fpecies, which perhaps your calculation or the analyfls of im* 
proved chemiflry may one day attain in a fimple and accurate 
manner, refls at prefenl on the agreement of the exterior fpe- 
cifid charadters. Whenever this agreement exifts, we are 
compelled to conclude that there is a limililude in the species, 
and, on the contrary, a diflimilarity when they differ effen- 
tially from each other. I, however, agree perfedtly with you, 
that before feparating one of thefe fubflances from the other 
to make a fpecies of each, it is requifite to be previoufly con¬ 
vinced Ihatlbe differences which they offer, and on which their 
divifion refls, are not purely accidental. . It appears to me, 
therefore, that nothing can be more undeferving of the re¬ 
proach of having negledied thefe precautions, than, on the 
contrary, the eflabliflHnent of the divifion on the invariable 
conflancy in the difference of their exterior charadters. 

The only reafon, which, in the fubflances in xjueftion, can 
raife any doubt on their difference, is the refult obtained from 
them by chemical anal) fis, which con flan lly found the arfeni- 
cal acid combined with the copper in each of them; but if the 
, analyfls 
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artalyfis had not been poffible, certainly no naturalift would 

have hefilated to feparale them f^tflKother, according to 

the exterior characters fliown by gpNSHpbcrn. 

Why therefore, becaui'e ^he^^Pahces ail belong to the 
combination of the fame acid.with the fame metal, (hould 
there not be found feveral fpecies among them?'This, I be- 
, lieve, is a fad which occurs much more frequently than has 
been hitherto fuppofed. Bo not all the metals tbow various 
in fiances of ftriking differences in the oxides, in ccmfequence 
of that which exifts in the combination of oxigen with them ? 

Xhe odahedral attractive oxided iron, that which is rjiomboidal. Variations in 
that not attractive, are not all (hefe fo many fpecies ? In a me- 
moir which was inferted in the 75th number of the Journal des mical combios- 
Mines, t have endeavoured to (how that the oCtahedral ful- tl0ft * 
phuraled iron, and that in cubes, formed two very‘diftinCt 
fpecies, and I do not believe that thefe are the only ones which 
• exift in it. -How many fpecies are offered by fulphurated cop¬ 
per'! I am myfelf acquainted with fix, all perfectly diftinCt and 
, characterized, which I have long intended to give the defcrip- 
tion of, but my occupations ahd want of time have not yet 
permitted me. Finally, have not you yourfelf beeh compelled 
jt to form a particular fpecies of carbonated lime, of the arra- 
gonite, from the difference alone, which exifts in its exterior 
fpeeific characters, although chemiftry can only find carbonic 
ucid and lime in it ? 

One reafon which may be alledged againft the divifion of 
i -arfeniated copper into fpecies, is that the combination of cop- . 
per with the arfenical acid being already a 4 fpecies in the genus 
of ores of copper, it would be making fpecies of a fpecies: 
and this objection, which at the firft blufh appears well founded, 
would bear equally againft the various oxides,- fulphurets, &c. 

4 But this difficulty feems to me to be more fpecious than folid: 
it takes its jrife from the impoflibility in which we ftill are of 
afeertaining every thing connected with the different caufes 
which may produce a variation of the fpecies. Without doubt, # 
in this inftance, for example, it is not the fimple combination 
of the arfenical acid with the copper which forms the fpecies, 
but the particular combination of this acid with the metal. 

Thus it is not the fimple combination of oxigen, hidrogen, 
carbon, azote, &c. which conftitutes the particular fpecies of 
animal, but the manner of the combination itfelf. 

The 
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. The mineralogica! fpecies are very accurately determined 
by the agreement which exifts in the firfi: mole¬ 

cular of the formatiJMjjp|^§iWerent fubfiances, but until we 
haye fixed data to ■apprMW^Jn & determinate and invariable 
manner, all which relates tbthefemolccul*, the conftancy orf 
the difference in thefe exterior fpecific characters will always,, 
be the only means within our power of uniting or feparating 
the fpecies. I acknowledge, however, that in" this cafe, it is 
needfary that this divifion (hould be eftabliflied as much as pof- 
fible on ftriking and efi'ential characters; and I agree, at the 
fame time, that latterly, this method has perhaps been much 
abufed by giving importance to fimple and cafual characters; 
this has frequently placed fubflances in the number-of fag^jes, 
which fiiould only have bqen confidered as fimple va rnp * y of 
thofe already known, 

I fliali navy beg of you. Sir, to compare with me th^differ- 
ent fpecies of arfenialed copper which I have deferibed. 

Comparifon of the Firfi and Second Species. 

Cotpparifon of The form of the firfi fpecies is an obtufe rectangular oCta- 
fecond^pTefes 0 f ^edron, whofe faces are unequally inclined. Two of them 
arfeniated cop- meet at the fummit under an angle of 139° and at the bafe 
per. 


under one of 50 <J . The two others meet at the fummit in an 
angle of 1,15°, and at the bafe in one of 6.5°. This octahe¬ 
dron is ufually cuneiform; I have never perceived any modifi¬ 
cation of it. 

The form of the fecond fpecies is a hexahedral plate, always] 
, very thin, whofe vertical planes are inclined alternately in op- 
polite directions, fo that two of them, on the fame fide, make 
an angle of 135° with the terminal faces to which they incline, 
and the third, one of 115°. 

The molt ufual colour of the firfi fpecies is a deep and very 
brilliant Iky-blue, which fometimes changes to green. 

That of the fecond fpecies is a fine emerald green: I have 
never feen any other. 

The fpecific gravity o,f the firfi fpecies is 2831: that of the 
fecond 25 M. 

The hardnefs of the firfi is fuch that it readily cuts carbon¬ 
ated lime: the fecond i$ no harder than is fufficient to cut 
gypfum. 
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in your obfervations, Sir, you have raifed to SO 0 4-' and 
65° S' the meafures which I had eftaMiflied at 30° and C5°; 
meafures which you have fixed from the relations eftablifhed 
by you between the height of one of the pyramids and the per¬ 
pendiculars drawn from its bottom on the edges of its bafe, 
which correfponds with the adjacent and unequally inclined, 
pyramidal faces. Thefe meafures are fo near to mine, that I 
have proved them again, and the inftrument is fo little Capable 
of marking this difference, that I do not make any difficulty in 
adopting them. 

To connect Jhe form of the fecond fpecles with the obtufe 
o£tahedron of the firft, you afterwards fuppofe two fe&ions 
made parallel to one of the moft inclined faces of the oClahe* 
dron, fo as to detach a very thin fegment, in which tjie centre 
of this octahedron is to be contained; that is to fay, this octa¬ 
hedron is to be confiderably increafed on all its faces, with the 
exception of one alone, taken on each pyramid, and in an 
oppofite direction in each of them. You fuppofe at the fame 
time a decrement of a Angle row along the edges of the bafe, 
but which aCts only on two of the faces of the oCialiedron, 
and that the fegment which refults on two of the three tides 
inclined to each of the terminal faces, makes with them an an¬ 
gle of 130|° and the third 115°, meafures which only differ 
5° 30' in the angle of 130? 30 / from thofe which I have given 
for thecr'yftal.,, 

The following is the anfwer dictated by the new examina¬ 
tion which I have made of this fubltance. 

Agreeably to what I have faid in my memoir on the arfeni. Objeflions to 
ated coppers, the obtufe oCtahedron frequently fliovvs flight ^^ ep * ration 
ftreaks in its faces parallel to its edges, which indicates a la- 
mellated texture in the direction of thefe faces. The fraCiure 
alfo indicates the fame texture, but its fraCtures arc always 
more or lefc irregulaf. I have never been able to obtain a 
clear one. In the fecond fpecies, on the contrary, the lami¬ 
nae are as eafily raifed from the hexahedral terminal faces, 
could have been done on a prifm of mica. Thefe terminal 
faces are fometimes ftreaked parallel to the edges of the fides 
which are inclined to them, and thefe ftreaks, which are conti¬ 
nued ftrongly on the fides, never appear upon them except in 
this direction. This texture, very analogous to that of mica, 
feems to me to be totally different from that of the obtufe oc¬ 
tahedron of the firft fpecies. 

X have 
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I have fubmitted fome new cfyftals of this fpecies to mes* 
furemcnt, and have found them agree perfectly inthe meafures 
of 115'’ and 135° with tbofe which I had examined before. 
The angle fuppofed by you of 130^30', Chichi I have tried on 
a number of cryftala always appeared to me to be much too 
A new variety of fm all. Thefe cnftals have offered,me a new variety, in which 
the fecond the tides of the hexahedral lamina are lefc inclined on the ter- 
* * minal faces, with which they form an angle of about 105®, 

The cryftal which afforded me this new variety is four lines in 
diameter: it is only in perfect preservation in one of its halves, 
but it admits of a judgment from it, that all its tides mutt have 
the fame inclination. Thefe new faces are perfectly fmooth, 
and do not thow any.ftriae. On another cryttal, inftead of 
thefe inclined fidcs, two planes are obferved, one of which 
belongs to that which made an angle of 105° with the termi¬ 
nal face to which it inclines, and the other belongs either to 
tjiat of 115° or that of 135®. 

There was not any thing that I could difeover connected 
■with any of the planes of the oblufe octahedron of the firll 
fpecies. 


Comparifm of tke Third Species with the Firft. 

Comparifon of The colour of the firft is either a deep fky-blue or a grafs- * 
with the fi^ft C!e *8 reen • That moft ufual in the third is a yellowiflr green, more 
or lefs deep, but very frequently it can only be perceived by 
placing the cryftal between the eye and the light, the intenfily 
of the colour making the cryftals appear black in every other 
pofition. 

The fpecific gravily of the firft is 2381 j that of the third 
4280. 

The hardnefs of the firft is not more 'than fufficient to fcratch 
carbonated lime; that of the third is fuch as to cut floated lime. 

The firft fpecies has an obtufe rectangular oCtatyedron for a 
unique ami primitive cryftal, whofe dimenfions have been 
gjven above: the figure of the third is an “acute rectangular 
octahedron, in which each pyramid has two faces more in¬ 
clined than the other two; the two moft inclined faces meet 
at the fummit, in an angle of 84 q , and at the bafe in one of 
96' p , and the two others meet at the fummit in an angle of 
63 d , and at the bafe in one of 102®. This octahedron is moft 
ufually cuneiform, arid its prolongation is fometimes very confi- - 
• , derable; 
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derable; it t^en takes the appearance of a rhomboidal tetrahe¬ 
dral prifm of $4° and 96 9 , terminated at its extremities by a 
dihedral fummit with ifofceles triangular planes, the fummit of 
which is placed on the edges of 84®, and the bafes meet with 
each other in an angle of 112°, ' This form has not hitherto 
lhown any other modification except being replaced by a plane, 
larger or finaller, on the edges of 96°. Its planes are ufually 
very fmooth and brilliant, and I have never been able to dif- 
cpver an appearance of divifion (clivage) in any of them. 

This third fpecies pafles by the greatly lengthened octahe¬ 
dron to the determinate capillary variety,’ as well as to that 
which is indeterminate, and in this cafe the colour appears 
either to tend more to green or to take a more defined yellow, 
which fometimes has the brilliancy of gold* 

The firfi fpecies does not exhibit any thing which refembles 
thefe various tranfitions; it is always the fame obtufe octahe¬ 
dron, and only varies by a very flight prolongation of its cryftals 
parallel to the lead inclined faces. To make the formation of 
the acute octahedron of the third fpecies, fecondary to the ob¬ 
tufe one of the firfi, you fuppofe a decrement at the bafe of 
the latter of two rows above and below the edges of the union 
of the leaft inclined faces, and another of four rows at that of 
the union of the mofi inclined faces, and by this, you gel an 
acute odahedron, whofe mofi inclined faces meet at the fum- 
mit, in an angle of 86° 24' and at the bafe in an angle of 
93° 36'; and the others meet at the fummit in an angle of 71°, 
and at the bafe in one of 109°. 

1 acknowledge that this approximation to the meafures 
which I have given is feducing, and, confidering the natural 
fmallnefs of the cryftals of this fpecies, it would perhaps be 
difficult for me to pronounce delerminately whether the mea¬ 
fures which I have taken are much more exaCt than lholi; to 
which you have attained by calculation j but this I can allure 
you, that no indication whatever, in either of thefe two oCla- 
hedra, leads to .the fuppofitiou which has given you this re-, 
full. 

From the details I have now given, it is eafy to deduce theReafons for 
reafons which impel me to adhere to the divifion which I have j^enng - to t} “ 8 
thought it right to make in the arlenialed copper, and prevent fp*cie». 
me from adopting the'approximation to which your ingenious 
hypo&efes have led you. Every thing ftill feems to me to tend 

3 .* to 
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to indicate a difference in the fpecies into which I have fepa* 
rated them, while to bring them to a fingle one, you have been 
Obliged to confideras nothing, all theexterior Specific charac- 
tefs, with the exception of the fortmalone,' and you have ufed 
the latter only in eftahli flung an hypothecs respecting it, to 
which, neilhef artificial means, Such as fplitling, nor natural 
indications, fitch as Secondary planes un a primitive cryftal,nor 
the retaining of primitive planes on the others have led you. 
If in the explanation of embaraffing fa£ls, it were permitted 
thus to make nature Speak when Ihe is filent, I have no heft- 
tation in alTerting that a naluralift So well inSormed, and So 
practifed in the art of calculation as you are, would find very 
few obstacles in refolving alltlie Species into each other^when- 
ever he chofe. 

Of the c four Species of arfeniated copper which I have de¬ 
scribed, there ftill remains one, in refpecl of which you have 
not made any calculation of approximation; it is the fourth, 
which, as I have dated, has for a primitive cryftal a tetrahe¬ 
dral prifm with an equilateral triangle fora bate. Neverthelefs 
you do not exclude it when you draw your conclufions on the 
doubt which vou believe to exift on the divifion of the arfeni¬ 
ated coppers into four Species, and you direct this doubt equally 
to the fourth. Since according to your fuppnfition this can 
only be as a primitive to the firft cryftal, that it may alfo be in 
a fiate to be brought to it, I have thought it right to add like¬ 
wise the comparison of this fourth Species with the firft. 

Coniparifm of the Fourth Species with the Firjl. 

The colour of the firft Species is a deep Sky-blue, which Some¬ 
times changes to grafs-green. That of the fourth is a brilliant 
deep verdigris, but its Surface is very readily difcoloured, doubt- 
lefs by oxidating, and it then becomes black : this renders tlie 
cryflals opaque', which, when they have not experienced this 
alteration, are beautifully transparent; this is very unitfual 
among thofe which have been naturally expofed. to the free air 
'during a certain time. This-change' however exifts only at the 
Surface; by Scratching the cryftals lightly, their fine colour is 
readily reftored to them. I have never perceived any thing 
referobling this faft, which unquefiionably depends on the na¬ 
ture of thcvfubftanee of this Species, either among the cryflals 
Of the firft, or among thofe of the Second and third. 


The 
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appear to' from the right keafiwi for 

.^‘MEfjhr bafes; and 

’ fpecjeh 


tetrahedral .prifm with equi later 

thofe which t nave tmdeavourelfiif^cognMse and have given 
ip ray memoir, feemed tp me tmd^slvery readily derived from 

* ( ; s ^|p^'‘:aTfo faidf:' thefe cryftai* Sfie always, extremely 

, unable tomedfiire them j afefc groups of 

■ .,prifm in' faefr a manner that I could ob-‘ 

perfe^^p^plete. Tbb fcarcefi cfyflals alter thofe 

* jbcdp^ing to pe varieties which I have reprefented at figures* 
"/ 15/#^ ft;#d;wh|c> ate ufually fo grouped as^o pene- 

. tjpa^J|^h other, and iftt&lobecome very difficult to be known, 
''■•ypp^the very a$ute complete rhomboid and it« incomplete va- 
'\fytpb, fuch a»,are reprefented at figures 32, 23 and 24 of mjr 
•/;tttj^air, I e^^hiehtated, the diyifion (dirage) not having 
to guide,-^tie, Whether I flimild nbt take this 
> A rhom&OKf'^^i&e pri^j^fe^jr^ ■'■> fn-thiit inftarice; the cmljr 
manned which feemed^ and Ample of conneflmg 

this cryftal widithe obtuie oftafiedron of the third fp^cies, is 
to fuptpofe tbi%dQahedrori become rhomboidaL'by an increafe 
having taken place by the fupefpofitiiin of laminae, or by the 
collection of rows of moleculge* growing fmaller i on only one 
of the* faces of each pyramid, and in an oppofite direction oil 
.each ,bf; them,, a^occur* in the fpinel, and a number of fub- 
ftances having a/ight octahedron for a.primitive cry ft a 1, and 
which I hav^ alfo feen in the diampndi But m this cafe, eithfef 
the increafe mull be mads on the moft inclined faces and then 
calculation ftdws thai the planet rrf the rhomboid (hould have 
67°. 39'and 2V FofAite raeafiire of the angles of its plane; 

or the fated increafe rood be made on the lead inclined faces and 
then the meafure* of the angles of the p^ae of the rhomboid 

>r * Phil. Tranf. 
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minute- 


\i$ ikH jaeafiir- 


fliould be 47° 4* and 132° 56'; now al 
nefs,<he rhomboid which exifts in 
able by mftruments, yet I can affirm w|h Hi* 

much more acute than-either of the 
gives rife to. # ' ' *'?.$*£***’% 

It is very true, Sir, that fince ray toetooir ej^^jideniated 
copper was printed 2. have thought? it.'$ght. to &par»te<thp 
fpecies defqibed in it, and to make a fifth of v one of the fob- a 
fiances included among them f V&Ml^ee k&ieb is enkis^f,, 
different from the others in its exterior characters, and fee ms- 
to lead naturally to a/beliefthat water muff be a principal in 
the number of its component parts: but you are in an error 
with refped to which ofthefe fubffances I believe to bc^teally " 
of a different nature from the others. In my firft work on the 
arfeniated copper, 2 found it neceffary to make federal fubdi- 
vifions orwarieties in the fourth fpecies: of thefe, the three 
firft are the determinate capillary, the indeterminate capillary, 
and that which is folid at one of its extremities, and divided , 
mlo very delicate fibres at the other. Too feem to believe 
that 2 comprehend thefe three varieties in tfie newfpeeies 
which I have been led to conffder as an hidro-arfeoiafe. this 
opinion would indeed be, as you very yuftly obferve, com- 
pletely contradi&ofy of every thing which I have faid on thefe 
varieties, in the description I havegiven of litem, and Ihtofe ' 
no doubt, muft have aftoriiihed you. The ohly fpecies ofarfe- 
niated copper to Which this opinion is dire&ed, » that which 
includes the two varieties to which 2 have given the names of 
hemaliformend amianliform: they are very certainly the fame, 
with this difference, that one is the produdt of the decotupofi- 
tion of the other. 

Tiiis arfeniated copper, when it is unmixed, forms very 
compact mam el la?, but firiated from the centre to the circum¬ 
ference, and very often alfo forming different concentric lay¬ 
ers: their colour is brown, fometimes with a very flight tinge 
of green. This fubfiance, in its afped, greatly refembles the 
hematiferm oxide of tin, which, in Cornwall , bears the namO 
of wood-tin ; this has caufed the miners of the fame country to 
give the name of wood-copper to this fpecies of arfeniated cop¬ 
per, Its hardnefs, notwithftaniding its fibrous texture, is foffi* 
ciently great to fcralch floated limewithfacUity, Its fpecific 
gravity is frotn4100to 4200, . 

. \ - - '■ Tfafe 
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This fubfihnce very readily changes; it then pafles to an Reafbnsfpr 
afh-grey, and Jpfe* t^hfidecably of Us hardnefs: it alfo fre-, a fifth 

quentlyex^ffsjbces ^yantmd.^&ompoGtion, and then 
becomes perfe&ly svHiW,*"tfnsi that the nail is (efficient 
to cut it and feparaie, Hs fibres: If the niamellae which have 
paired tdth$phfte thcirdecdmpy Gtioh is frequently 

Pen-trC; but very frequently alfo 
the entire its brown.colour and its hard-* 

neft» and botbafts .pfiiefpisl to dirainifli gfodually on approach¬ 
ing the circumferencej if in this cafe the Mention is dirt-died 
to the fibres near the circumference, it Will be feed that they 
are detached front each other, and" that the furface itfelf of 
thefe iflam**Haj has the appearance of that of madrepore, from 
the immenle number of fiffures in different direSiotis, which 
are occaGooed by the coniraflion. At length, this f.ibflance 
arrives at fuch a decree of decompofition, that fHe mamellaa 
open completely, their fibres are entirely feparatdd from each 
ether, and, in this ftate, frequently become fo (lender and 
flexible as perfeflly to refctnble fmalf portions of papyraceous 
amianthus, 

Such, Sir, is the nature of Ihe arfeniatfed copper, in which 
1 believe I have found properties and a mode ot.exi.fiepee which 
differ from thofeof.the others, and which I had opportu-f 
ni ties of examining with greater facility add accuracyfi nee the 
impreffion of my memoir. This eafv tt^opipoGium, the pro*' 
digious contraction and tlie great‘c^ange^iiclr fhts'fubftance 
experiences in itfelf, have led ihe tb .fiappoffe that the iofs of 
water has great influence on it. But this lad is, however, 
nothing more than an opinion, which experience writ either re¬ 
ject or confirm; and I have fa flatted it. It may alfo be very 
poffiblC (hat this arfenialt* is no mote than a variety of the third 
fpecies; as I at fi,fl Confidered if. You mnft, however, at?**’ 
knowledge that, it offers very lingular characters, of which it 
would, therefore, be interefltng to knowthe caufe. 

The dealers in minerals from London, and principally Mr* 
jVfawe, have, f believe, taken a colleQion of arfeniated cop^ 
per to Paris, This fubfiaacc appears to me worthy ojf ^engag¬ 
ing ihe attention of chea^fls, who, I ai« ofdpitHoe*' tbould 
repeat the analy fes of if. * Perhaps they may one day throw a 
clearer fight on a fuhfiance -which has gr«$$fy interefted we, 
and to which I am at this moment jndebjtof^’fhe ph&rftge of 
having entered will) you. Sir, into a difeuffiop, agreeable in iur s 
manner and inftruftive in its eflefik . , 

$2 PrOcriS. 
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V. 


Procefsfnr feparating Alumine from A Item. /« Wt/werto the En¬ 
quiries oj R. T. By Mr. Frederick Accum, 

To Mr. NICHOLSON. 

SIR, 

l 

If vou have not received a better anfwer to the queries of your 
correfpondent R.T. (p. 141) who finds fo much difficulty ifi ob¬ 
taining alumine in a (late of purity, &r. I requeft you will 
give a place to the following lines in your next. I have en¬ 
deavoured to be as concife aspotfible, and have the honout to be, 
» Sir, 

Your moil obedient humble fervant, ' 
FREDERICK ACCUM. 

Old Compton-Street, Soho, 

July 17, 180*. 

Common proceft The procefs in general recommended by fyftematic writers 
for fe pirating f or obtaining alumine, (which R. T. adhered to) is abfolotely 
alum, throws erroneous, for no pure earth of alum can be expe&ed if a fo- 
<i >wn a talt, and lotion of alum of commerce be decompofed by a folutioft of 
auth. mCrC caibonated alcali, and fubfequent ablution and expulfion of the 
carbonic acid. For alum of commerce is a triple compound, 
confifling of alumine, potato and fulphuric add in excefs. If 
we attempt’ to faturate this excefs of acid, by the addition of 
an alcali, or even by pure alumine, a highly infoluble fait, 
(fulphate of alumine) is generated, differing from alum prin¬ 
cipally in the proportion of its cohfiituent parts. When we 
therefore gradually add (as R. T. did) to a folution of alum, a 
caibonated alcali, the fiift effect of it is, to faturate the excefs 
of the fulphuric acid, and the precipitate confifts principally 
of the fait, which is* infoluble in water. A farther addition 
(>&•& infiantly a decorapofition of part of the fait, which, in 
proportion as it takes place, becomes mixed with (he alumine, 
winch is thus covered or defended from the further action of the 
alcali. This being the cafe, it is obvious that no fubfequent 
walking can do more than feparate the fulphate of potato, and 
therefore the refiduum, infiead of being pure alumine (as 
R. T. imagines) contains alfo a variable portion of true ful- 
phattf of alumine, 

Te 
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To prove what has been ftated before, let any quantity of The precipitate 
the obtainedVtunine bp heated in contact with charcoal pow- Sr^^hfited 
der; introdac^he into a tabulated retort, connected with charcoal, 

with the pneumatic app<t$ptua, and add to ‘ it muriatic or ,fui- 
pburic acidflfee' refuft will befu|ph a retted hidrogen gas in gives tutphuret- 
abundance, particularly rf heat bp,applied to the mixture. 6,1 hidrogw* 
The produ^itia of tbfogpawill become evident on confidering 
the philofophy *0 thelpfocefs. By means of the following 
meU)dd/mlumjtto^y'li|;idN^ied in a purer Bate. * 

,T*lkeany quattlityof aTumof commerce, diflolve it in four Method of 
parts'of boiling 4iflilled water, and mingle this fofution with pur,r 

liquid ammonia till no further cloudtnefs enfues, Then heat 
the mixture nearly to the boiling point for a few minutes, and 
transfer it on a filter. In proportion as the fluid pajffes off. Precipitate by 
pour more water oyer the precipitate, arid 4 continue* the ablu-^£ 0 ^“,j 
tion till the water runs off taftelefs. Having'done this, let the foive in muriatic 
precipitate While yet in a pally ftafe, be transferred into a ba- 
fon or flaflt, and add io it. muriatic acid, in (mail quantities at for acontami- 

a time, until the wholeis diflblved; then evaporate the folu- n f ,ng P° rt i?” 

4 . ... . of alum. Then 

tion tilt a drop of it, 'when (uttered to cool on a plate of glafs, dilute and pre¬ 
yields mipule cryftals. If it now be fuffered to cool, cryfials cipitate again by 
of alum will be depofitect.;' Remove thefe erylial*, by decani- amm ° nia ‘ 
ingihe fluid, and renew' the evaporation, uhtil on further cool¬ 
ing, no more cryftals are formed. Nothing; now but nearly 
pure, aluwinejreraains in folu tion; thepotafli and fulphuric 
acid being goUrd! of, at the expepoe of p little alum ine in the 
cryftals. The fluid roaylbW^ofe |iedil i ul^d n witb water, and 


then decompofed by liquidVar 


taking care to add this 


alcali in excels,. The precipitate thus obtained, when wa(hed 
and dried f will Bb alumine inaflale of confiderable purity. 

The alqmine thus obtained dnos pot yield fulphuretted hidro- The earth that 
gen when heated with charcoal power; it emits no odour n°w falls it 
when breathed upon, it is fomewliat un#uous to the touch, in* p Ure *. e ” y 
£pid, ispd vfhite $$ fnow. , 
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' (JAopf Account of. Mr. Arthur Woolf#iuipjwi&btit M the Con- 

ftru&ion of Steam-Engines* 

Difnvcry that Mr. WOOLF founds bis impr^^hents arian important 
flT bAXred be bus made refp^&ing the Hpapfibriity of fleam 

to expand, with when increafcd in tenqmrature'Imyohfl lbefeoilhtg point, or 
*r ft , - 1M * ertUl Fahrenheit's thermometer. It has been afeeriained 

for Tome lime by Mr. Watt, that fleam aStiifg with^te/ex- 
panfm* force of fotir pounds per fquare inch a g a 'nfl^Hwty- 
valve expofed to the afehfilpbere, is capable of ex raaSlp g. it- 
fclf lo four times the vyluirieit then occupies, ari.aajfmi^be 
equal to the prellufe of ifee atmofphere. Mr. Wik^H^if- 
covered and eftablilhed by proof, that fleam of thg'jjre ce of 
five pounds the fquare inch, iriay expand itfelf to fivBwfees its 
volume; that reafles or quantities of fiehm of the hheexpao- 
five force of fix, feven, eight, nine, or ten pounds the fquare 
inch, may be fuffered lo expand lo fig, feven, eight, nine, or 
ten times its volume, and will flill fee refpefKvjjty equal to 
the ulmofphere, or capable, of producing a fuflicieht a Sion 
aga’nft the piflon of a fledm-engineio caufc tjte fame lq rife 
in the o}d engine (vyiife a onunterpoife) of $e^comen,,qr to 
be carried into the vacuous pari of lire ,cylinder in tftpun-. 
> proved engines fir ft brought' inUyefl’edt by Melif#, .Boulton arid 
Wait;—that this ratio is prqgrefljvb, and nearly if not quite 
uniform, fo that fleam cif the. expjinUve force qf 20, SO, 40, 
or SO pounds the Iquare inch of a common fafety-valve will 
expand itfelf to -20, 30. 40, or 50 times its voiifme with like 
effect; and that, generally*, as to ail the intermediate or 
higher deg tees of elaflic three, the number of times which 
flea iv of any temperature and force can expand itfelf is nearly 
the fame as the number of pounds it is able to*fufiain-on a 
fquare inch expofed tW the common mmofphei ic preffure; pro¬ 
vided always that the fpace, or veflel in which it is allowed to 
expand itfelf, be of the fame temperature as that of the fleam 
be (ore it was allowed room to expand, 

—the locreafeof RefpeQing the different <legredi;?«d’ temperatare required 
temperaturenot bring ftp^m th, and maintain it at; different etcpanfive 

abief forces above the^fight of the atmofphere, Mr. Woolf has 

’ * / 3 . found. 
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found, fiy afiual experiment, fetting out from the boiling 
point of' wVer, or 212°, at which degree fleam of water is 
only equal H^the prtdTure of the atroofphere, that in order 
to give it an jncreafe<t.qlaftic force equal to five pounds the 
fquare inch, the- temperature ojaft be raifed to about 227-* a , 
when it .will have acquired a power to expand itfelf to five 
times its vptutpe, ftfllbdlng equal to the atmofphere, and capa- 
ble of being applied S fuch in the working of fleam-engines, 
according to hn invqbtiop;’ and with regard to, Various other 
preffures, temperatures, and expanfive forces of fleam, tho 
fame are fhown in the following table : ,> 

• " ' * 

Table of the relative preffures perfqnare inch, temperatures and 
ex^anfibiltiy of fieum at degree? of beat atyve the boiling point 
of water, btg’miing with the temperature nf jlearit of on elaftic 
force equal iQ five jmunds per ffptere Trnc/i, and extending to 
■ fieam able to fajliin forty pound* on the fquare inch. 

Table of 
prciTures, 
temperatures 
and expan- 
fions of fleam 
equal in force 
to the atmof- 
phere. 


[Steam ot 
an ©fame, 
force pre- 
[dominitt- 
n>g over , 
the pref- 
fareof. 
fhealmo 
fphere '* 
upon a 
lately- , 
valve. 


« 

< 


Pounds per 
fquare Inchi 

'bT 

6 

7 

8 
' 9 
10 
15 
20 
25 
•30 
35 

l40j 


Degrees 
of Heat. 
227| 


requires 
to be 
maintain¬ 
ed by a ■ 
tempera¬ 
ture equal 
to abbot 


230£ 
2.3 2| 
235^ 
237 r 
239* 
250| 
2Sf)( 

m. 
27 s; 
m : 

2K2 . 


and at 
thefe re- 
fpe&ive 
. degree* of . 
^heat, 
fleam can 
expand 
itfelf to 
about , 


Expan- 
fibilft?. 
* 5 
6 
•7 
'"8 
; 9 
10 
15 
20 
25 
30 
.35 
,40 


tiroes its 
volume, 
and con¬ 
tinue 
. equal in 
j^elailicit> 
‘ to the 
prelTure 
of the 
atmo¬ 
fphere. 


And fp in like manner, by final I additions of temperature, 
an expanfive power may be given to fleam' to enable it to, ex¬ 
pand to50,.60, 70, 80, 90, 100, 20Q* 3G0, or more times 
its voium£, without any limitation but what is impofed *by 
the frangible nature of every material of which boilers and 
the oth’er parts of fleam-engines have been or can be maeft; 
and prudence dictates that the expanfive force flumtd never 
be carried to the utmofl the materials can bear, but rather be 
kept confiderabty within that limit. 

Upon this dtfeovery, Mr. Woolf has obtained a patent for 
various improvements in the fleam-engine^, from the fpecifica- 
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tion of which, the following; extract is made, which will be 
fufficientty infli uftive to thofe who are acquair/ted with the 
tfubjedl. •*. ;•>: • 

"If the engine be conflru&ed «*rigioaJly with the inten-, 
lion of adopting my fatd improvement, it ought tohave two 
A earn veffels <jf different dimenflons, according to the tem¬ 
perature or the expanfive force determined to bft communi¬ 
cated to the fleam made ufe of in working the engine; /or the 
fmaller fleam veffel or cylinder ,niuft be a meafure for the 
larger. For example; if fleam of forty pounds the fquare 
inch is fixed on, then the fmaller fleam veffel fhould be at leaf! 
pne fortieth part the contents of the larger one; each fleam 
veffel fhould be fumifhed with a piflon, and the fmaller ^cylin¬ 
der flioufd have a*communication both at its top and bottom 
(lop and bottom being here employed merely as relative terms, 
for the cylinders may be worked in a horizontal or any other 
required petition, as well as vertical): the fmafl cylinder} I 
fay, fhould have a communication both at its top and bottom 
with the boiler which fupplies the fleam, which communica¬ 
tions, by means of cocks or valves of any Conftru61ion adapted 
to the ufe, are to he alternately opened and (hut during the 
working of the engine. The (op of the (mail cylinder fhould 
have a communication with the bottom of the larger cylinder, 
and the bottom of the fmaller one with the top of the larger, 
with proper means to open and fhut thefesalternately by docks, 
valves, or any other well-known contrivance. And both the 
top and bottom of the larger cylinder or fleam veffel, fhould, ^ 
while the engine is at work, communicate alternately with a 
condenflng veffel, into which a jet .of water is admitted to 
haflen the condenfation, or the condenfing veffel may be cooled 
by any other means calculated to produce that effect. Things 
being thus arranged, when the engine is at work, fleam of high 
temperature is' admitted from the boiler to a£t by its elaflic 
force on one fide of the fmaller piflon, while the fleam which 
had lafl moved it has a communication with the larger fleam 
veffel or cylinder, where it follows the larger piflon now moving 
towards that end o^its cylinder which is open to the condenf¬ 
ing veffel. Let both piflonsend their Aroke at one time, and 
let us now fuppofe them both at the top of their refpe&ive cy¬ 
linders, leady todefeend; then the fleam of forty pounds the 
fquare inch entering above the fmaller piflon wilt cqrry it dowu- 
1 • wards. 
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awards, while the fleam below It, mftead of being allowed to E*traft frr-m 

efcape in to'the atmofphere or applied to'any other purpofe, 

will pafvir.hNhe larger cylinder above its pifton, which will, 

take its downward ftrdk$ at tbe Tame time^ that the pifton of 

the fmailer cylinder is doing the fame thing; and while this 

goes on. the fleam whicijlaft filled the larger cylinder, in the 

upward fluake of the engine, will be palling into the conden- 

fer to be condenfed during the downward ftroke.^ Wlien the 

piftcms in tbe fmaller and larger cylinder have thus been made 

to defcend to the bottom of their refpeftive cylinders, then 

the Ream from this boiler is to be (hut off horn the fop and 

admitted to the bottom of the fmaller cylinder, and thecom- 

munigation between the bottom of the fmaller and the top of 

the larger cylinder is alfo to be cufoffi and the communication 

to bo opened between the top of the fmaller and the bottom 

of the larger Cylinder; the ft earn, which in the downward 

ftroke of the engine filled the larger cylinder, being now open 

to the condenfer, and tbe communication between the bottom 

of the larger cylinder and the condenfer fliufoff; and fo on 

alternately* admitting the fleam to the different fides of the 

fmallef pifton, while the fleam lad admitted into the fmaller 

cylinder paffes aliernately to the different, tides of the larger 

pifton .in the larger cylinder, the top and bottom of which are 

made to communicate alternately, with the condenfer. 

**10 an engine working with-the improvements which have 
been juft defeated, while the fleam is admitted to one fide oF 
the pifton in the fmaller,Cylinder, the fleam on the Other fide 
has room made for its admiffion into the larger cylinder, on one 
fide of its pifton; by the condenfation going on on the other 
fide of the large pifton which is open to the condenfer; and 
that wafle of fleam which takes place in engines worked only 
by the expanfive force of fleam, from fleam pafling the pifton, 
is prevented; for all fleam that patfes the pifion in the fmaller 
cy linder is received into the larger. 

« In fueh an engine, where it may be more convenient fy 
any particular purpofe, the arrangement may be altered, and 
the top of the fmaller made to communicate with the top 
of the larger, and the bottom of the fmaller wiih the bottom 
of the larger cylinder; in which cafe the only difference wilt 
be, that when the pifton*in the fmaller cylinder defeends, that 
1 ' • in . 
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in (be larger will afcend, and while the latter deloends the 
former will attend* which for fo me particular purges may be 
more convenient than the arrangement Jjefore d^tcfifeed.” 

Mr. Woolf then proceeds to defestbeLvarkw* other modifi¬ 
cations of his invention, and poitits out mean* fdb&pplyihg his 
improvements lo the storking of fleam-engines already con- 
' ilru&ed and now in ufe. It is obvious that theptfvantages of 
this difcovery promife to be very eon fidefable, arid I (half take 
the earlieft opportunity of communicating the fedis as they 
(hall be brought forward in practice. *■ - 



VII. 

Defcription of a Chemical Lamp, with double concentric Wicks . 

Communicated by Mr. Fuederic Accum. 

Pefcription, &c. THOSE who are familiar with Cbemiftrywill readily allow, 
chemicaUamp! *bat one of the .principal obftacles. which. freqaently impede the 
progfel's of the young chemifl in the profecdtioji of his fcienCe,^ 
is the want qf proper apparatus; he is at a lofs to feleS frO| 
the number of inftruments difplayed in tlie le&ures of j 
teacher, thole, which f?e calculated for rendering, in kit 
apartment, the moft important truths «f J^e fpience legith 
by experiment. ’ * * * rf S'' ‘^Nt* ■' 

It mull naturally be fo, aslopg as chem|fts anx^^o 
exhibit a. variety of' coflly and complicated apparens, and con¬ 
tinue to pay that frivolous regard to Jhm which cbaraQcrifes 
to many public ledhjres; and as long as the ftudent is told in 
the introductory leffon, that the fcience faand&b& learned but 
in the laboratory, lilted up with furnaces,, ftills, bellows, water- 
haths, fand-bnths, Sfc. It is tme indeed, that many chemical 
phenomena cannot be accurately obl'crved without thd help of 
inftruments calculated’tp affitl the imperfection of our fenfes; 
Jjut it is equally true, that many of the brilliant apparatus which 
arc daily difplayed in the laboratories of teaching cfaemjfis, 
v as inftruments of refearch, f«rvc more to divert the attention 
of the auditors, than to elucidate the fundamental truths.bf'ihe 

• , if * > f - ■ 

fcience. . ■* 

The modern procefles of philofophical enquiry differ |b much 
from wbat they formerly were, and the infaumettts of e*peri- 
" ‘ ment 
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Bient have been fo much improved during our own time, that Ddcnpticm, &c. 

by means # a comparaiively fm all number of them, the moft cheraicaUam^ 
complrcated^proceilfes mey very eommodiouffy and conve¬ 
niently be carried on iwthe cfofet of every cultivator of che- 
miftry. - 

To awaken the indoftry of the junior cTaYs of chcmifts, I 
gave in the twenty-fourth number of this Journal, a defcription 
and ffetch of a convenient and portable univerfal furnace, and 
in the twenty-third number of the fame Journal, I ventured to 
recommend to the young anal) ft a, cheap and ufeful apparatus 
for drying the products of his analyfis, and alfp convenient for 
experiments on artificial cold, fyc. The favourable reception 
thefe trifles have met with amongft thode amateurs of 
the fcience for whom I have caufed them to be conftrudled, 
has encouraged me to point out to them an. improved lamp- 
furnace, by means of which, in the final! way and on the table 
of the ftudent, almoft every operation may be performed at 
v a cheap rate,'.as well as with facility and di I patch, in order 
to enable the intelligent reader to judge for himfelf, I (hall 
firft detail the conftrpflion of the inftrumeot, and then point 
out to the inexperienced operator Come of the mod Capital pre¬ 
cedes which ferve to unfold the fundamental truths of the 
fcience, and for which the lamp may be applied aceoiding to 
the conditions laid down. 

• Fig. I, Male XIV. is a pcrfpcQive view of the improved 
chemical lamp-furnace. It conti ft s of a brafs rod fere wed to a 

* foot of the fame metal, loaded with lead. On this rod (which 
may be unfcrewed ip the-middle, for rendering it more port¬ 
able) Aide three brafs fockels with ftraight arms, terminating 
in brafs rings of- different diameters. The largeft mealurcs 
four inches and a half. Thefe rings ferve for Yu j 'porting gfafs 
alembics, retorts, Florence-fluffs, evaporating-bafons, gas- 
bottles,- SfC. for performing diftillations, digeftions, dilutions, 
evaporations, faline fufions, concentrations, anatyfes with the 

* pneumatic apparatus, #<r. If ihe veftels are not wiHied lojje 
expnfed to the naked fire, a copper fand-bath may be inter- 
poled, which is to be previoufly placed in the ring. Each of 
the brafs-rings may, by means of a thumb-ferew aiding on the 
rod of the lamp, be let at different heights, or turned afide, 
according to the pleafure ot the operator. Below thefe rings 
is a fountain-lamp on Argand’s plan, having a metallic valve 

^within, 
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Itefcrlption, &c« within, to prevent the oil from running out while the referroir 
is put into Us place. This lamp alfo fiides of* the main 
brats rod by means of a locket and thumMSrew. It is 
therefore eafy to bring it ncaier, or©to move it farther, at 
pleafure, from the veirel which may remain fixed} acircum- 
fiance which, independent of the elevation and the deprelEon 
'#v^pf the wicks of the lamp, affords the advantage .of heating the 
vefleli by degrees after they are duly placed, as well as of 
augmenting or diminilhing the lieat inftantly; or for main- 
tai iing it for feveral hours at a certain degree, without in the 
leaft difturbing the apparatus fufpended over it. It may 
theiefore be ufed for producing the very gentle heat neceffary 
for the rectification of ethers, or the firong beat requifite for 
difiilling mercury. 

The chief improvement of this lamp con fills in its power of 
affording an intenfe heat by the addition of a fecund cylinder 
added to that of the common lamp of Argand. This addi¬ 
tional cylinder inclofes a wick of one inch and a half in dia- 
meter, and it is by this ingenious contrivance, which was 
firfi fuggefied to me by Mr. Webfter, that a double fiame.i? 
caufed, and more than three times the heat of an Argahd’s 
lamp of the larged fize is produced. This part of the con* 
firuflion of the lamp is elearly (hewn in Fig. 2, which repre- 
fents the concentric wick-holders of the lamp; the didance 
between the exterior and interior cotton is half an inch, the 
circumference pf the larged wiclt is 4| inches, and that of the 
fmaller two. Both the wick-frames are connected by a fine 
ferew cut upon a piece of pinion-wire. 

Fig. 3. is a feCtion of the concentric cylindrical tubes in 
which the wicks move. 

The fuperioi* advantages of this lamp, above all others I 
am acquainted with, confids. therefore in quickly producing, 
if required, a very low as well as intenfe heat, and in regu¬ 
lating its power indaqtaneoufly; by means of‘ which the 
operator may obferveg number of minute circumdances elTen- ■ 
tial to be known, but which cannot be noticed when the fame 
procefs is carried on within a furnace. 

Ufe of the Lamp-Furnace,. 

From what has been dated it is obvious, that this lamp may¬ 
be ufed for a variety of chemical operations, if conduced un¬ 
der thf. conditions here pointed out; a few of wlfich are— 

1 . J. For 
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1. For retaining oxigen gas, by means of the glafs retort, Defcription, *c. 
from a mixture of four parts of finely powdered black oxide ^*^^ 1 ^ 1 
of manganefe, and throe of concentrated fulphuric acid; or 
by merely healing in a retort, hyper-oxigenized mariate of 
potato. V 

. 2. For ^di fern gaging nitrogen, or azote, from animal fub. 
fiances, by affufing two parts of nitric acid of commerce, 
diluted with an equal bulk of water, upon one part of mufcu- 
lar fleto (a piece of beef or veal cut into fmall pieces), and 
heating the mixture to ebullition in a.glafs retort. 

3. For obtaining, hidrogen, fulphurated and phofphorated 
hidrogen, in the ufual manner; or for producing heavy car¬ 
bonated hidrogen by ftrongly heating, in a retort,- j mixture 
of three parts, by weight, of concentrated fiilphunc acid, and 
one of fulphuric ether, or two of alcohol; nitrous gas, by any 
of the ufual proceffes; gazeous oxide of nitrogen, by decora- 
pofing citrate of ammoni’a by heat in a retort; fnlphureous 
acid gas, by caufing four parts of concentrated fulphui ic acid 
to a& on one of )ump-fugar, aflifting the a£lion of the mixture 
in the retort by heat; muriatic acid gas; oxigenized muriatic 
acid gas, and carbonic acid gas, according to any of the ufual 
tpethqds; ammoniacal gas, by heating in a retort a mixture 
of two parts of finely powdered lime and one of muriate of 
ammonia. 

4. For the difiillation of nitric, muriatic, oxi-muriatic, ace¬ 

tic, oxalic, arfenic, pruflic, fuberic, mucous,..and camphoric 
acids, according to the methods recommended by fyHematic 
writers. * 

5. For the production of metallic, earthy, and alkaline ful- 
phurets; loch as fulphuret of potath, foda, barytes, ftrontia, 
ammonia, iron, copper; tin, mercury, %c. 

6. For performing the analyfis of ores of gold, Diver, cop- * 
per, lead, zme, tin* and for examining mineral and native 
falls, earth and ftones, according to the metliods pointqp 
out in the “ PraChcal EtTay on the Analyfis of Minerals,” and 
for a variety of other operations, too numerous to be detailed* 

Old Compton-Street, Soho, 

July 18, 180*. ' 
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OH the mutual Precipitation* of Metallic Qnda, Jkf 
4 J, L , Gat-Lossac.* > 

T K. 

HAT we have dill fo little informaftoiion the nSulual pf&/ 
ci|>KalioiK of metallic oxides, cart only tie attributed to the- 
complication of the refults which they offer. Indeed^ ufitUe 
reffc&ion will convince us that the oxidation, the affinity, the 
reciprocal aftion of the oxides, and the property which- they 
have of neutralizing the acids unequally, are fo many caufes 
which mud join in the production of the phenomena. It would, 
neveril)Cle(s, be very ufefuf foknow (be order in which the me¬ 
tallic oxides precipitate from their dilations: the chemical ana. 
lyfcs.and more efpecially the pur ification of metalift fails, would 
thence beconfe eaficr. It was with this intention that t have 

• 4 ! * 

made fume experiment*; and if they have not been fufficiently 
numerous to have enabled me to didipguito the influence of 
every caufe* they, at lead, fhow that offome, and will Xerya 
to draw the attention to a fubjefit which is dill obfcure and very 
complicated. 

1 diall begin by relating the refults which I haveoblained, and 
dial! afterwards endeavour to determine their caufes. 

Having taken a folution of green muriate of Iron, I added 
to it a little red muriateof the fame metal, and I poured potafli 
into the mixture in a quantity at lead fufficient to decompofe all 
the red muriate feparajely. After agitation, the find portions of 
alkali yielded a precipitate of iron very much oxided, withoutany 
mixture of black oxide; but by adding more and more of the aj« 
kali, it finilbed by being compofed of the twooxides. The filtered 
liquor was then perfectly limpid, and no louger produced a blue 
with the prudiates, nor a black with the gallic acid: this proves 
that the very oxided iron had been precipitated from it. On 
making the inverfe experiment, that is to fay, on putting a 
little green muriateof iron into a larger quantity of red muriate; 
and precipitating it by the alkali,' the black oxide was retained 
in the folution to the lad,, and was not precipitated until after 
all the red oxide. Hence therefore it refults that the black oxide 


* From the Annalea de Chimie, No. 145. or ¥ol. XJLlfc. p. 
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of iron preqbulales the red oxide, end that it is, consequently, Black oxide of 
very eafyto\ave greed fplytions of iron without red oxide. |^^ cc ' pltJttS 

Into a Iblution of fulpjmte of zinc of commerce, which is Experiments 
known to contain much iron, I poured a little potato, to* 1 totoofdphate 
produce a precipitate, and I agitated and heated the mixture. mercc, C ° C ° m 
On examining, the precipitate I found oxide of zinc and a 
little iron wy much-oxided, and neverthelefs the liquor full 
contained much iron, but it was at the.minimum of oxidation ; 
an addition of alkali only feparated oxide of zinc. I divided 
the filtefed liquor into two portions; intoOde I poured oxige* 
nated muriatic acid, and I boiled the other with a little nitric 
acid. Potato then poured into the two liquors feparated all the 
iron frftm them, fo that there only remained a very pure fuiphale 
of zinc, containing only a little fulphate of potafli, which it is 
eafy to avoid _by employing oxide of zinc, recently prepared 
and well watoed, to fc pa rate the iron. On making the lame Oxide of tine 
experiments on other folutions of zinc, 1 confianily found that ^^ofTon** 
oxide of zinc precipitated red oxide of iron, and that, on the tot *s predpi- 
contrary, it was precipitated by the black oxide. hy toe 

A folution of zinc in nitric acid' may be drre&ly obtained, 
fufficiently pure/ by diffolving it very rapidly : great part of 
the very oxided oxide of iron is precipitated ; andlhat which 
remains in folution requiring a great excefs of acid, is precipi¬ 
tated by diffolving another quantity of zinc. But if the folntion 
has been made (lowly, it retains much iron, which being but little 
oxided, is retained very ftrongly. 

It is well known that, in all experiments of this kind, the The quantity of 
precipitate may be coinpofed of one or of two oxides, accord - 
ing to the quantity of alkali employed; but l!\e belief to 
obferve what.paffes, it isadvifeablc to put very little alkali into 
the metallic folution, the precipitate being in that cafe computed 
of only one oxide. 

By continuing to follow the fame procefles I found, that when Importance of 
the iron is veiy much oxided it is precipitated by oxide of cop- the mutual pre* 
per, and that the invetfe takes place when it is but little 
Here are two very important confluences, becaul’e they may 
be very frequently applicable in the arts: the toll is, that all 
the iron may be feparated from a folution of copper; fhe fecond, 
that all the. copper contained m a green folution of iron may be 
abltra&ed. 


Syeral 
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Sulphate of wp- Several coloursare prepared with fulpoate o£ 

•er may be freed the itShi which H always contains..and Whkh hi 
from iron: .Tv. - ' V . .. 0 


:oppe$V hdt 
rtohastiever 


TwtftWnptetely feparated, alters $qtyade. If, loaocomplifii 


jefi, the irpfn is ftronglf/e^M tyr tneadi of nitric 


icjiC or, which is . hotter, of oKigenaated 'hnardilje acid, the 
fufpbide. of irOnmaybe int^i^jr pt^^tete4% pouring; a 



quantity of potato into it, an 


k4s"r 




Ammonia dlf- 
folvei oiide of 
iron at a mini* 
mum. 


ptmni* alfd freqa«itt!y;empfeyo^^^he 

ofthem it is defi fable that it fhooh^fe# 

fetatn any copper, Iroh has the property of feparajinglf, bufjt 

appears that it only do^sfo imperfectly,and requires aioi^f^e* 

It would douhtlefs be; wore advantageous to employ ^tato, 

and to pour a.tittle into the green fulpbate: the precipitate of.,. 

black oxide of iron would be fpeedily re*diftbltfei;% agitation, 

and would precipitate, at the fame time, the oxideof copper 

and the red Oxide of iron, if there was any in the green 

fulphate. • f; .. - 

1 (hall here remark that, having employed ammonia to difpo* 

ver the copper in the green fulpbate, I observed that, on adding 

an excefs of alkali, the oxide of iron was diflolved in great 

abundance, though it is known that, in the fame ctrcumftances, 

it does not diffolve the very oxided iron. The relation left in 

the air « decomposed, the ammonia efcapes, and a black cruft 

is formed on the furface of the liquid which (bon defends it from 

the contact of the air. In analyfes, ammonia is frequently em* 

ployed toSeparate iron, but this method is not godd unlefs it 

had been ftrongly oxided before. This indacesmeto believe 

tMftlm circumfiance might have prevented Bergman from 

feparating iron from nickel by means of ammonia; for he found 

• that his folution contained the oxides of both metals, and this 

' could only have arifen from the iron not having been fufficiently 

oxided. * c 

Oxigeisatd mn- 1 a lfo di (covered, by the fame means, that the oxide of 

yKcipitaws^ie^ 0K 'g eliate d muriate of mercury precipitates the red oxide 

red oxide of iron of iron with the greateft facility,and thofeof zinc and copper 

and thefe of sine f rom tJjgjf muriatic folution, ’ «■ 
and copper. 7 

Oxide dffilrer Having diffolved a piece of filver in nilrfe acid, I obtained 

Ef «f* blae ii<iuor com P° fetl ip* ttwr. A little potato 
poured into the folution formed a flocoulent precipitate, com* 

k pofed. 


MUTUAL PRECIPITATIONS OP METALLIC OXIDES. 

* / 

Jpofed, ir^gre&t part; of ovgle of filver, bccaufe the precipi¬ 
tation took place only where the alkali was poured in ; but this 
precipitate gradually covered with oxide of copper, and, 
by agitationj itVas in a little time replaced by the latter. An 
addition of alkali having given me a precipitate of oxide of 
*fi!ver which was not re*diflolved, I filtered it, and obtained a 
liquid perfectly colourlefs, which did not contain any more cop¬ 
per. If if is wilbed to avoid the potafli in the folution> a part 
of the impure nitrate of filver may be decompofed feparately, 
and the precipitate, well walhed, may be employed to feparate 
the copper of the other part. This fimple method of feparating 
copper from a folution of filver may be very ufeful in labora¬ 
tories, and even in large works. 

Tte oxide of filver alfo decompofes the nitrate of zinc: and 
the oxide of manganefe the muriate of copper. 

In what precedes I have, for Ihortnefs, fuppofed that the 
precipitates were pure oxides; but I am far from believing 
this to be the cafe; on the contrary, I confidor nearly all of 
them as true falts. Copper, for example, was always preci¬ 
pitated of a bluirfi-green, although the fliade varied with the 
oxides which were precipitated; and it is now well afoer- 
tained b) Proud and the younger Berlhollet, that the green 
and blue oxides of copper retain feme of the acid. 

Such aie the fa61s as I have obferved them, and on which 
alone 1 fliall make Come reflations. Although they are too 
few to have enabled me to fix on all the cijcumftances which 
concurred in their production, the examination of them will, 
however, develops fume of them. 

In fact, if we direct our attention to the acidity of the dif¬ 
ferent falts noticed above, we dull fee, 

lft, That the iron which is but little oxided, ami the highly 
oxided mercury which precipitates the red oxide of iron, the 
oxide of zinc, and that of copper, approach nearer to neutra¬ 
lization than the latter. 

i u « 

2d. That the zinc and manganefe which precipitate the cop¬ 
per, neutralize the acids belter than it 
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* By neutralizing the acids more or lefs, I mean that -property 
poffeffed by the metallic oxides, and fome earths, fuch as glucnie 
and alumine, of approaching more or lefs, ii> their combinations 
with the acids, to the term of neutralization. 
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3d. That the oxide of filver which precipitates thdTe Of zinc 
and copper, neutralizes the acids better than them. 

If, betides, we refled, that alumine, whofenolutions arc; 
very acid, is precipitated by feveral metallic oxides which 
neutralize the acids better than it; that, according to the ex- 
and by glucine, periments of VAuquelin, glucine decompofes aluminous falls, 
and that its folutions are more neutral than thofe of alumine, 

o 

Magnefia preci- although they are not entirely fo; and, finally, that magnefia, 
Neutralizes the acids perfectly, precipitates the pre¬ 
ceding earths, and a very great number, not to fay all, the 
oxides from their folutions; we cannot abflain from allowing 
that, if the property poflefied by the metallic oxides and feve- 
ral earths of neutralising the acids unequally, is not the only 
caufe of the decompotilions which I have detailed, it is at lead 
one of the principal. 

The affinity for We may alfo conclude from the fame experiments, that the 
which have a great or a weak affinity for oxigen, do 
not enjoy any particular property with refpeft to their mutual 
precipitations; for we fee that iron, in a ilate of great oxida¬ 
tion, is precipitated by a number of oxides which it precipi¬ 
tates when it is iefs fo; and, that there are feveral oxides 
which contain lefs oxigen than that of zinc, which precipitate 
the latter, while there are others which are precipitated by it. 

The affinity of the different metals for oxigen is therefore 
rejected as the caufe of the mutual precipitations of their 
oxides; but can the greater or lefs oxidation of the fame metal 
occafion a variation in the affinity of the oxide for the acids ? 
This opinion has been promulgated by Cit. Berthollet in his 
The ftate of the Chemical Statics *, and he has grounded it upon feveral facts, 
•ncesthe affi-’ 10 the metal, by lofing a little of its oxigen by any, 

nity of the ox- means whatever, forms another fait with lefs acid. This hap- 
•rid/” ** P ens to the oxigenated muriate of mercury, which, by expo- 
, * lure to light, or by being brought into conladt with iron, is 

changed into white muriate by abandoning fome of its acid. 
Although thefe, and other fimilar fads, are capable of a dif¬ 
ferent interpretation, other confiderations, which I fliall omit 
here, becaufe they would lead me too far, induce me to par. 
ticipate in the opinion of Citizen Berthollet; but 1 do not be- 

. % ■* A tranflation of which will be published by Mawmui, !a the 

Poultry, about the middle of tbepreftnt js<*n$. 

lieve 
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Jieve tha? this caufe can have much effefl, it being firongly 
acidity which almoft all the metallic folu- 
)f the infolubility of the oxides. Thus, 
although it appears to me that iron, when little oxided, has 
more affinity for muriatic acid than when it is greatly oxided, 

I fliould rather attribute the precipitation of the latter by the 
former to the great excefs of acid which its folution requires, 
than to its weaker affinity. 

Neither, for the fame reafons, do t believe that the affinity but ii not the 

of the different oxides for the acids, an affinity which I mea- cau [ eot th T. 

..pc- mutual precipi- 

fure, with Cit. Berthollet, by the capacities for faluration, ration*, 
can be considered as the caufe of their mutual precipitations. 

Betides, there is one confederation of fome importance which Influence of the 
Iheuhfbe taken into the explanation of the mutual prccipita* reUii “ d Mld * 
tions of the oxides • it is that, in a cafe where the precipita¬ 
tion of a metallic folution is produced by means of an alkali, 
the precipitate retains fome of the acid which can favour its 
folution; fo that an oxide which could retain much of the 
acid, would diffolve more readily than that which could only 
retain lefs. It mull really be fo with iron, which, when it is 
precipitated from a green folution, retains much more acid than 
when it is precipitated from a red folution, and which difTblves 
much better in the acids in the firtl cafe than in the fecond. 

This more ready folution cannot, however, be confidered as 
a caufe of the mutual precipitations of the metallic oxides; 
it may be very favourable to them, but cannot determine them. 

In fadt, we fee that the oxide of copper, which retains much 
acid, is neverthelefs precipitated by oxide oi filver, which 
does jiot feniibly retain any, when they are precipitated from 
their nitric folutions by potaih. 

CONCLUSION. 

THE metallic oxides are mutually precipitated from their General inftr- 
folutions. Several caufe a tnay contribute to this; but among eBCt, «a 
the number of the principal mull be placed the property which 
they have of neutralizing the acids unequally* 

This property has furnilhed us with the means, 1JI. Of 
freeing 'a green folution of iron from the red oxide which it 
may contain j 2d. Of feparating the fulphate ©f zinc and tbat 
of copper from the iron which is always found in them; Sd. 

Of having a green fulphate of iron free from Ctpper; 4th. Of 

T2 jeadily 


countera&edby the 
tions pofiefs, \|pd 1 
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General infer- readily feparating the copper from a folution of filver. It is 
ra«i* oafy to accumulate thefe applications by extending them to a 

greater number of fubftances. Thus, the oxides of cobalt and 
nickel do not neutralize the acids Equally; that of the two 
whiqh neutralizes it moll, will be able to precipitate the other, 
and remain alone in the folution. Thus, alfo, tince glucine 
neutralizes the acids much better than highly oxided iron, it 
will be eafy to feparate this metal from its folutions, by firft 
oxidating it itrongly, and afterwards precipitating one part of 
the folution, to employ it, after being well wafted, to pre¬ 
cipitate the iron of the other part. . 

The greater or lefs affinity of the metals for oxigen does not 
give them any particular property with refpeft to the ( mutual 
precipitation of their oxides. 

Oxidation produces a variation in the affinity, or the capacity 
for faturation of the oxides for the acids; neverthelefs, the 
refults are only fcnfible inafmuch as they produce a change in 
the neutralization, and in this cafe they may be attributed to 
the latter caufe. 

The affinity of the oxides for the acids may indeed con¬ 
tribute to their mutual precipitations, but its efie£ts are very 
limited. 

It appears, therefore, in general, that, all circumflances 
remaining otherwife the fame, the fubftanees which neu¬ 
tralize the acids bed, may precipitate the others from their 
folutions. j 

I repeat in concluding, that it is only on the fafls which I 
have related that I have eftablifhed my reafoning, and that ■* 
it was not my object in this note to fpeak of the precipitations 
by the metals, nor of thofe which are owing to the reciprocal 
action of the oxides, or to that of the latter and the alkalis. 


1 A Report 
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IX. 

% 

A Report of th<? State of his Majejly’s Flock of Fine IVooled 
Spani/h Sheep, for the year aiding Michaelmas, 1 803. By 
the Right Honourable Sir Joseph Banks, %Bart. B. R. S. 
&c. &c. From the printed Copy communicated by the Author.* 


1 HE wether lambs of the laft year having been (old in their State of hliMa- 
wool, and the rams wool retained, in order that two years growth p ^ 

might be prepared for fale together, his Majefty’s Spanifh flock Juae iSoju 
confided, when (horn in June 1802, of ninety-fix ewes only; 
the fleeces of tbefe, after having been walked on the Iheeps* 
backs as ufual, weighed as follows: 

In wool, as (horn from the Iheep - - 3.12 lbs. 

Lofs in (cowering 90 < 


Amount of fcowered wool 


236 


This wool, when forted, produced as follows: 

Prime wool, orR. 221 lbs. at 5s. 9d. £.63 10 9 

Choice locks, orF. 32- 3 O' - 5 12 0 

Fribs, or T. - 3-19 - 0 6 3 

' £.69 S 0 

After deducting the expenee of forting and fcowering, at 
the high rate which an individual who is not a manufacturer 
nmft pay for thefe procelfes, this wool is worth about 5/. a 
tod, or 13/. 5s. a pack, as clipped from the (beeps’ back. 

The prime wool was purchafed by John Maitland, Efq. Sale of th$ 
member of parliament lor Chippenham, whofe mercantile woo, » 
houfe, eftabliflied lor more than.a century, has always dealt 
largely in the importation of Spanifh wool, and who from the 
fir ft introduction of Merino flieep into this country by the King 
in the year W 1787, has uniformly given the mod liberal and 
zealous aid to the promotion of his Majefty’s patriotic views, 
though doubtful in the beginning of the ultimate fuccefs pf the 
project. ’ 

* For the original projc& of this important undertaking and its 
fubfequent progrefs, lec the former reports by the fame Right Hon. 
Gentleman, inferted in cur Journal, quarto, vol. IV. p. 289, and 
pftavo, vol. V. p. C5. 

\ r 
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HIS MAJESTY 1 ! TINE WOODED sfUNIStt SHEEP. 

It was made into cloth by Mr* Edridge, a manufacturer of 
Chippenham, whofe fkill and refpeCtability in line is ex* 
ceeded by no man. He infpeCted its quality with the moil 
minute exa&nefs, and with an eye more inclined to expeA 
fymptoms of degeneration than of improvement, during the 
whole of the numerous procefles to which wool is fubjeSed in 
the making of broad cloth, and he found that in efery one of 
them it anfwered to his complete fatisfa&ion. 

The cloth made from this wool proved fo excellent in its kind, 
that the King was gracioufly pleafed, at the defire of Mr. 
Maitland and Mr. Edridge, to permit thefe gentlemen to 
explain, in his Majefty’s prefence, its qualities and peca* 
Parities, «* 

Samples of this cloth may now be feen in Mr. Maitland’s 
warehoufe in Bafinghall-ftreet; and it will be found, in con* 
verfing with Mr. Maitland and his partners, that in their opi¬ 
nion the R.’s of his Majefty’s wool, ronfidered as a pile, are 
inferior to but few of the beft of thofe imported from Spain, 
though it is prohablftthat no pile in Spain throws out fo fmall 
a proportion of F.s and T.s. From this opinion it may fairly 
be deduced, that his Majefty’s wool has improved fince the 
fheep were imported from Spain; indeed there is every reafon 
to believe that it is ftill improving, and will in a very few years 
equal if not excel the very beft piles that have hitherto been 
imported into this kingdom. 

Mr. Toilet, a gentleman of Gloucefterlhire, who has pur* 
chafed Merino freep both from the King and from Lord 
Somerville, has been very fuccefsful in improving the carcafe 
without damaging the wool; he poflefTes a ram, bred from a 
ram and a ewe both purchafed from the royal flock in 1801; 
which, when clipped in June laft, yielded 11 lbs. 12 oz. of 
unwanted wool. The carcafe of this flieep was then eftimated 
by good judges at 16 lbs. a quarter, and it was admitted to be 
a handfome flieep, 

* For this animal Mr. Toilet has refufed an ofier of 200 gui¬ 
neas, or of 100 for the next feafon’s ufe of him; he alfo re* 


fufed 30 guineas each for the fire and the dam, though old and 
Infirm, being unwilling topart with animals which had belonged 
to the royal flock; lie however fold their ram lamb of the laft 
year for 30 guineas, and thus made Come progrefs in after* 
fcinftig the value of this important breed, 
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HIS H^JtSVTjh HME WOOXED SPANISH SHEEP. 

♦ • 

Thefe fails, which prove an amelioration in the King's Confirmation hj 
Merino fljet>y, are folly confirmed by the improved (hape and memof hu Ma- 
weigbt of his *Majefty’s fheerling rams of the prefent year Jetty's Hock, 
and give a juftifiable hope, tiiat by a due feleflion of rams and 
ewes, and a correct judgment in matching them. Merino Iheep 
will in time be produced, with carcafes perfectly falbionable, 
and wool is perfectly -fine. 

No purebafer having been laft year found for the lambs wool LtmbU wool, 
at a price adequate to its value, it was made into light ladies 
ploth, which proves excellent, and promifes to be a valuable 
article. A (peculation, however, has offered- for manu¬ 
facturing the iambs wool into fuperfine woolen hofe, which 
feenru likely to yield a Hill better price for the raw article than 
the cloth. 

The demand for his Majefty's Merino (heep increases at The demand 
prefent beyond all calculation. The beft informed clothiers in p^ e j th« 0 thefe 
Glouceflerfhire, enlightened no doubt by the ufeful labours fads are well 
of the Bath Society, and the valuable experiment of Dr. Parry, eftaU ‘*hed i 
as well as by the Dodor's, and by Lord Somerville's publications, 
are among the moft anxious applicants to purchafe. The Bath 
Agricultural Society, whole attention has been moll particularly 
direded to the improvement of Englifh wool, humbly requeued 
the King to give them a Spanifh ram, which requell his Ma- 
jelty mod gracioufly complied with laft Autumn, and they re¬ 
turned thanks in the warmeft terms of rcfpe&ful gratitude and 
fatisfadion. 

As fpeculatjon on the value of Spanifh Iheep is evidently and render it 
on the increafe, and a reafonable probability now appears that jheep^AoSd be 
his Majefty’s patriotic exertions in introducing the breed, will diftributed by 
at Jaft be duly appreciated and properly underftood, it would 
be palpably unjufi (hould the views of thole who wifh to derive 
*a lair advantage from the (ale of the progeny of Spanifh Iheep 
purchafed Jjy them from flic royal flock, be in future impeded 
by a continuation of the late of the King’s Iheep at prices below 
their real value. ? 

This circomftancehaving been Hated to the King, his Majefty 
was gracioufly pleafed to permit the rams and ewes that are to 
be parted with from the royal Merino flock this year, to be fold 
By auCiion, in the fame manner as is done at Woburn by his 
grace the Duke of Bedford; and at Holkham by Mr, Coke* 
on the prefumption of this being the mofl likely manner of 
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placing the bed individuals of their improved breeds in the 
hands of perfons moil like!)' to preferve, and further to improve 
them. * 

' JOSEPH BANKS. 

Augujl 17 , 3 < 803 , 


POSTSCRIPT. • * 

foftferipu AS the publication of this report has been delayed by un- 

avoidable circumftances to fo late a period, it is proper to add, 
that the wools of 3 S03 have yielded, both rato and (cowered, 
much as ufual. The prime or R. of the ewe flock were fold 
for 6s. 9d. a pound, and that of the Rams for 6s. f id. Thefu 
enormous prices, however, depended on a fcarcity of imported 
Spanifh wool, and are highly diflrefling to the manufacturer: 
they ought not, therefore, to be allowed to enter into the fpe- 
culation of the grower. 

Notice of ute of The tlieep that can be fpared from the ro)al flock, will be fold 
can be fpared au6iion this year at a barn oppolite the Pagoda in Kew-lanc, 
on the loth of Auguft next. Notice of the particulars will be 
given as foon as poffible. 

July 10, ISOf. 


X. 

« * d 

On the Ojtidcs of Lead. By Thomas Thomson, M. D. 
Communicated by the Author . 

p 

Great import- T ERHAPS there is no practical branch of chemical invefti- 
Jyfis of metallic” § at ‘ on In0re impprtance than the analyfis of the metallic 
oxides :' oxides, Almoft every thing relating to the metalline paints 
and falts depends upon it; and it involves, either dire&Iy or 
indirefily, moft; of the interefting queftions in tire theoretical 
department of chemiftry. 

firlt applied witH Bergman and Scheele,.were, I believe, the firft perfons who 
v> ' Bef g* applied chemical analyfis, in the modern fenfe of the phrafe, 

Scheele. to the metallic oxides. Notwithftanding the difficulties with 
which thefe illuflrious chemids had to ftruggle, their experi¬ 
ments were made with fo much care and fagacity, that they 
Rill furnifh us with the bed data for afeertaining the competi¬ 
tion feveral of thefe bodies, * No modern chemid has la¬ 
boured 

*c 

*i‘ - « 
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boured fo fuccefsfully in this department as Mr. Proud. To Analyfesof 
him we are indebted for the analyfis of the oxides of zinc, Prouft *' 
iron, tin, copper, antimony, and arfenic. His diflertations 
are all damped with the character of originality, and difplay 
fo much fkill and candour, that they never tad to colhmand 
the confidence of the reader. If he fometimes puflies his con- 
fequences a little too far, he more than compenfates for this 
by the originality of his views, and the new light which he 
throws upon every fubjeft that he di feu fifes. 

I intend at prefent to off ;r fome obt'ei vations on the oxides Subjefl of this 
of lead, a fubjett more than once llighily touched upon by ^irfesof lead. 
Proud, but never fully difeufied by him. I trail the difficulty 
of tie fubjefl will plead my cxculo, if I ibafl be unfortunate 
enough to fall into mifiabes. # 

We are acquainted with three oxides of hud I 'efficiently Three diftinft 
tlidinil from each other. The firlt is of a yellow colour, and rcd^lirown^aod 
forms the bafe of aimed all the falls of lead; the foeond is atwoothers, 
paint well known by the name of red leud; the third a brown 
powder difeovered by Scheele, and examined more lately by 
Proud and Vauquelin. Betides thefe three, a fourth has been 
announced by Proud; and litharge has been contidered by ■ 
fome as condiluting a filth. Let us examine thefe oxides. 


I, Ydloio Oxide. 

The yellow pigment called majjicot eonfitts effentially of this Yellow oxide *>l 
oxide; but thceafied method of forming it, is to dilfolve lead luiJ * 
in nitric acid. Pure lead ditTolves completely in that acid ; 
but the lead of commerce ufually leaves a fmall quantity of 
grey powder, which confjds for the mod part of oxide of 
antimony, fometimes mixed with a little filica. WJien the 
folution is concentrated by evaporation, w'e obtain crydals of 
nitrate of lead, a fait too w ell known to require any particular 
defeription. 

1, When the crydals of nitrate of lead thus obtained by Nitrate of lead, 

evaporation, and well dried upon blotting-paper, are expofcd by *•* 

to a temperature of about .‘300°, they lofe, at an average, * 

three per cent, of their weight: This lofs is not to be aforibed 
to the efcape of mere water, for the fumes fmell ftfongly of 
nitric acid. * 

2. When 69 grains of lead arc diflblved in nitric acid, and — lead contain- 
fche folution evaporated fo drynefs, the nitrate of leact, after e<1 tbere ' D » 
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being dried at the temperature of 300°, weighs 112 grain*. 
Hence 100 grains of lead yield 1 6‘Jj grains of n£rate v of lead. 
From this we learn that 100 parts of nitrate tcf lead con lift ef 

61 ^ lcsd| 

* . 38j- foreign bodies. 

100 . 

Carbonate «f 3. When‘112 grains of nitrate of lead (dried at 300°) are 
leai, 5 wls)tt diflblved in water and mixed with a folution of carbonate of 
potafh, a copious white powder precipitates, which is a car¬ 
bonate of lead. Bergman (hewed long ago, that the white 
lead of commerce is prccifely the fame with this carbonate. 
When walhed, collefled on a filter, and dried at 3d0°, it 
weighs 90 .grains. This fliews us that 69 grains of lead yield 
90 grains of carbonate: of courfe, 100 grains of lead would 
yield JSOf grains of carbonate. From this experiment wo 
learn, that 100 parts of ^precipitated carbonate of lead are 
compofed of 

76$- lead, 

23-J- foreign bodies. 

100 . 

Carbonate of When 90 grains of precipitated carbonate of lead are ex- 
lesves yellow P 0 ^ * n a re t° r t to a heat gradually raifed to rednefs, the 
«xide i 9 lead + acid and water which they contain are driven off, and a yellow 
i ©xigenj coloured oxide remains behind. This oxide weighs 77 grains, 
and contains, of courfe, 69 grains of lead. Hence it follows, 
that the yellow oxide of lead is compofed of 69 lead -j- 8, oxi- 
gen, or per cent, of 
’ 89.7 lead, 

10.3 oxigen. 

100 . 

O 

w 'mv fufible. It is well known that the oxides of lead very eafiiy melt and 
rpn into glafs. This happeus in the preceding experiment, 
unlefs particular care be taken. In that cafe the lead alls with 
great energy upon the retort; but the lofs of weight is the 
fame, unlefs the heat has been a great deal too high. When 
the oxide is fufed in an earthen veflel, it covers the furfaca 
with a yellow glafs, as in the coarfeft kinds of pottery. In 
that cafe fome of the oxide may be diflipatcd, unlefs the pro- 
* pec 
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per precautions are taken. It deferves attention, that when Singular fa®. 

carbonate ofSead is (lowly heated in a glafs retort till it begins 

to melt, the nfelted portion has a fine yellow colour, while 

the colour of what remains in the ftate of a powder is a dirty 

pale brick-red; whereas in a platinum crucjble the melted 

portion is red and the unmelted yellow. 

5, From the preceding experiments it follows, that the Coirc&ed ele. 

yellow oxide of lead contains 10.3 per cent, of oxigen. Mr. m, '! KS of the 

1 , . carbonate, 

rroult has deduced nine per cent, as the proportion of oxigen, 

from his experiments. This refult does not differ much from 

mine. If I have committed an error, the oxigen I think is 

rated too high; for the lead which I ufed contained 1| per 

cent. of antimony, the oxides of which have much more oxigen 

than the yellow oxide of lead. Perhaps we fliall come nearer 

the truth by taking the mean of the two refutts: we may 

therefore confider the yellow oxide of lead as compofed q>f 

90| lead, 

oxigeg. 


100 . 

6. Xhe preceding experiments enable us to (late the confti- Comp. pants »i. 
tuents of nitrate of lead as follows: ' trate of. lead, 

2. Nitrate dried at 300°. 


1. Nitrate dried on Blotting- 
Pajter. 

66 yellow oxide, 

34- acid and water. 

100 


65.5 yellow oxide, 

31.5 acid and water. 

100.0 


They give us alfo the precipitated carbonate of lead, dried 
at 300°, as follows: 

86 yellow oxide, 

14 acid and water. 


100 . 

The native carbonate of lead contains about 1 C per cent.fif 
carbonic acid. Precipitated carbonate then either contains 
Jefs acid than native, or it lofes a part at a low heat. It is 
well known that carbonates, when in crjftals, frequently con¬ 
tain more acid than when in the ftate of powders. 

7. Yellow oxide of lead is a powder of a lively yellow colour, Cbarafters and 
laftelefs, jnfoluble in water, but fotuble in fixed alkalies and habitudesafthe 

.• acids, >e ° W 
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dcich. The alkaline dilutions have a yellow, tinge; but the 
acids are mod frequently colourlefs. It readily /melts when 
healed, and forms ayellpvr, femitranfparenl, brittle, hardglafs. 

It does not lofe. oxigcp gas when heated. In violent heats a 
portion of the oxide is diffipated. When kept heated in the 
open air, its furlace becomes brick-red. When mixed with 
metallic lead it runs,-according to Proud, into a green glaze. 
Yellow oxide by ft. The yejjow pxidje may be obtained direflly from the nitrate ‘ 
Seniultc? 081 ^ eaf *> by expoling that fait to a fufficient heat; but the lofs 
of weight fuflained is usually greater than it ought to be. I 
’ fufped that this is one reafon why Proud found fo fmall a 
proportion of oxigen in yellow oxide. One hundred grains 
of nitrate of lead (obtained by evaporation) were put ijjto a 
fmall Wed^ewood crucible furnidied vvjth a lid, and cnclofed 
in a common earthen-waref crucible. They were expofed for 
half an hour to an intenfe red,heat in a wind-furnace. The 
lalt was converted into a very hard, yellow, brittle glafs, 
nearly opake: It had fudained a lofs of '10 per cent, or about 
fix' per cent, more than it ought to have loft. On breaking this 
glals to pieces the reafon of this became obvious: It contained 
a great number of globules of lead reduced to the metallic 
date, fome of them of condderable fize. From this experi¬ 
ment we learn, that lead is reducible directly from the nitrate 
merely by the application of heat, without adding any coni* 
budible matter. 

i 

"II. Suppofed firjt Oxide. 

Aftes of lead. When lead is kept melted in the open air, it is foon covered 

•r fuppofed^firft w jth a <p r ty coloured powder, formerly called the njics qf 
yellow oxide and lead. When this powder is heated diffidently, it melts inlo^t 
metallic lead, greenifli yellow glafs, in which globules of lead may be cle- 
tefted. Mr. Proud has (hewn, that thefc allies are a mixture 
of the yellow oxide of lead with lead in the metallic date. 
They do not, therefore, condilute a peculiar oxide. 

, Neither is the white oxide of the French cbemifls entitled to 
a place among the oxides of lead; being in ail cafes nothing 
more than the yellow oxide combined with an acid, ufually 
the carbonic. • 

Pronft’s oxide But Mr. Proud, in his obfervations on the Conmnjjitnces CLi- 
the nitrate? m ^ ues °f ^ourcroy, has mentioned the method of forming an 
oxide of lead containing lefs oxigen than the yellow. When 

lead 
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lead is boiled in a folution of nitrate of lead, the liquid gradual!/ 
nflumes a yellow colour, and, on cooling, depofils cryftals in 
fcales. Theftfccryflals, according to Prouft, contain the oxide 
in queftion: But his fconclufions, as far as appears, were 
formed from the Angle experiment related. He does not feera 
to have decompofed the fait, nor to have examined its bafe. 

1. Whan 100 grains of nitrate of lead are diflolved in water, The experiment, 
and boiled in a phial with a cylinder of lead (weighing f>l<£ 
grains), the metal foon lofes its brilliancy and is covered with a 
white cruft, while the liquid aflfumes a yellow colour. The 
boiling was continued (water being added as faft as it evapo¬ 
rated) till the liquid feemed to e'xert no farther acbon on the 
leadg The cylinder being then taken out and weighed,' was 
found to have loft 44 grains. From this we learn, that 100 
grain? of nitrate of lead dilfolved in w'ater, are capable of 
uniting with 4 1* grains of lead, or almoft half their weight. 

The whole, however, was not dilfolved. A bhifli-grey pow¬ 
der fell to the bottom, and increafed in quantity as the cylinder 
diminilhed. If thefe 14 grains were oxidized at the expence 
of the yellow oxide of the nitrate, we ftiould have a new' oxide 
containing much lefs oxigen; and it would be ealy to aflign 
the proportion of its conftituents; for 100 grains of nitrate 
contain Go grains of yellow oxide, compofed of lead and 

Gf oxigen: Therefore the new oxide contains 59\ -j- 14 lead 
and Gl oxigen, or, per cent. 

9 !■3 lead, 
b .7 oxigen. 


100.0 

But it is extremely unlikely that the 44 grains of lead fliouid 

receive the w r hole of the oxigen neceilaiy to enable them to 

dillblve from the oxide, while an excefs of nitric acid is pre- 

iiynt in the folution. Let us therefore examine the new fait. 

2. When tl.e folution cools, it depofits thin tcaly cryftals of Depofnion of 

a lieht yellow colour: They have the fame fweet aftringent ^ cr > ftai * ty 
^ } cooling, and 

talk* as common nitrate, but are Ids loluble in water. If thermal! needles by 

yellow liquid which remains be failher concentrated, it depo-® va Pj. ^ bite 

fits, on cooling, final! needles of a pale yellow colour, not bycJid^ 0 ” 

unlike Jkgar qf lead. Their tafte is fweet and aflringent; they water,, 

are not altered by expofure to the air. When throw'n into 

cold water they fall to the bottom, the liquid gradually be- 

• comes 
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comes milky, and depoftts a white powder. THU' pfewdeC 
does not difappear, though the folution be heated^ boiling hot} 
but the liquid acquires the property of diflolvipg an additional 
quantity of the fait, without depoiitieg any more white pow¬ 
der. Boiling water didolves the fait without any iimilar de¬ 
position. Hende I think we may conclude, that the white 
powder is owing to the prefence of fome carbonic acid in the 
cold water, and that our lalt in this refpefl refemblcs acetate 
of lead. 

The Wt depo- 3. When 30 grains of the fait depofited during the boiling 
fited in the^boil- 0 f the lead in the nitrate, were cautioufly heated to rednefs, 
^ettow oxide and they melted into a yellow mafs, which weighed 24.5 grain', 
an under propor- ‘X’lie lols of 5.5 grains muft be aferibed to acid and water, 
dun of acid, jj ence this fall is compofed of 


81.5 oxide, 

18.5 acid and water. 


100.0 

Thefe 24.5 grains of oxide being ditfolvcd in nitric acid, 
yielded 35 grains of common nitrate of lead (dried at 300°). 
But 35 grains of nitrate contain 24 grains of yellow oxide, 
which fearcely differs from the quantity diffolved. From this 
experiment it feems to follow, that the fait in quell ion contains 
only yellow oxide, and that it differs from common nitrate in 
containing a fmaller proportion of acid. But it will be faid, 
perhaps, that the oxide of the fait abforbed oxigen from the 
nitric acid during the application of the heat, and was thereby 
oxidized up to the flate of yellow oxide, 
u a! f 0 ^ 4. Twenty-three grains of the needle-form cryflalt were 

ols do. ' diffolved in water and decompofed by carbonate of potafh. 

The carbonate had the common appearance, apd, when dried 
in 300 9 , weighed 24 grains. But 24 grains of common car¬ 
bonate contain about 21 £ of oxide, and ought therefore, wf^pn 
dillblved in nitric acid, to yield about 3 If grains bf common 
hitrale of lead (dried at 300°}; and, upon trial, I found this 
t3 be the cafe very nearly. The oxide in the needle-form 
cryiials then is the yellow; for there is no apparent courfefrom 
which, in the above experiment, oxigen could be drawn. And 
if this be the cafe with the needles, it muft be fo alfo with the 
fcaly cry ftals; for fee two felts are obvioufly the feme. 

5. Sixty- 
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if. Sixty-three grains of ,tl!e fait, partly in fcales and partly The o«!de of 
in needles, were fufed with carbonate of potath in a Wedge- n ot different* 
wood crucible^ By folution and filtration a flefh-coloured from the yellow, 
powder was obtained, which was a mixture of oxide of lead 
and fih'ca. It weighed 53 grains; but a portion which I could 
not eflimate adhered ,to the crucible. The filida was obvioufly 
abraded frpm that veffel. Thirty grains of this powder di¬ 
gested in nitric acid, left 3| grains of filica; of courfe, 25* 
were difTolved. The folution yielded 39f grains of nitrate of 
lead. Now 39| of nitrate contain 27 grains of yellow oxide, 
ar almolt the very quantity difTolved. The oxide obtained by 
this experiment, then, was the yellow; of courfe, it coincides 
exadtl^f with the preceding ores. 

Prouft’s fait, then, does not appear to contain a different* 

•xide from common nitrate; but its new properties were 
owing to the different proportion of its acid. It is completely 
neutralized, whereas common nitrate contains a.i excefs of 
acid, and is, in fa&, a fuper-nitrale. But if this conclufton 
be well founded, Prouft’s nitrate may be formed by expofing 
common nitrate to a heat fufficient to expel the excefs of 
acid. It was requiiite to verify this, preemption by experi¬ 
ment. 

6. One hundred grains of nitrate of lead (dried in 300°) Prouft’t frit 
were expofed to a graduated heat in a flaQc. Fumes of nitrous ™ ade .ty al |*. 
acid Separated in abundance, and the fait loft five per cent, ft ea d of adding* 
of its weight. On inpreafing the temperature the fait melted iead * 
into a tranfparent glafs of a very pale yellow colour. The 
weight of the mafs was now reduced to 85 grains. Hence it 
was pompofed of C8.5 oxide and 1C.5 acid, or, per cent . of 

80 oxide, 

20 acid. 

100 . 

C?n pouring W'*$er into the flafkond digefting, I obtained a 
yellow folution fitnilar to that formed by boiling lead in nitrate 
of lead, but not fo deep. A yellow powder refufed to di£ 
folve; it confifted chiefly of the portion of fait at the bottom 
of the fialk, which had been expofed to a higher temperature. 

It was taftelefs, and not unlike fub-muriate of lead. When 
heated to rednefs it melted into a yellow glafs, and loft 14 per 
cent, It was therefore competed of * 

2 • 86 
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i 86 oxide, , , • 

] 4 acid and waters 


100 . ■* 

* 

The dilution being evaporated, depofited two fets of crys¬ 
tals ; one fet confining of common nitrate of lead, another fet 
refembling thole obtained by Proud. 

Three nitrates of 7 . From the preceding details we learn, that there are three 
fad; jjflinctfpecies of nitrated lead: The fird is a Jhper-nitrate, or 

«xccf» or with contains an excefs ol acid; the fecOnd is neutral ; the third 
dered ut aC1 ' 5, contains an excels of bafe, and is, of courfe, a fub-nitrate. 

The lirfl fpecies includes the common nitrate of chemiils in all 
its varieties; tlm fecond, the nitrate of Proud; the third, the 
# yellow powder obtained b^ heating common nitrate fuffi- 
ciently. 1 

IIL Broun Oxide. 


Though this oxide contains a maximum of oxigen, I beg 
leave to introduce it here, becaufe the knowledge of its com- 


&c. 


Its habitudes; 


Brown oxide; 
lift when mini- 

iiTnitri'c^acid", pofilion is neccflary to enable us to analyfe the red oxide of lead. 

It was discovered by Schecle, and deferibed by him in bis 
dillertation on manganefe. When diluted nitric acid is poured 
upon red lead, the greater part of the oxide is dillblved, but 
a brown powder remains behind, which is not afled upon by 
the acid. This brown powder is the brown oxide of lead. 
Proud difeovered that it may be formed alfo by caufing a cur¬ 
rent of oxi-muriatic acid gas to pafs through red lead fuf- 
pended in water. 

1 . This oxide is a ladelefs powder, of a flea-brown colour, 
and very fine and light. It is not afted on by fulphuric nor 
nitric acid. To muriatic it gives out oxigen, and converts it 
into oxi-muriatic acid. Oxi-muriatic acid diflolves it, and 
forms two falts, muriate and hyper-oxi-muriate of lead. The 
vegetable acids reduce it to the date of yellow cxide. Four- 
croy, on the authority of Vauquelin, affirms, that fulphur takes 

l fire when triturated with brown oxide of lead. 'With me the 
experiment did not fucceed: I fufpe#, therefore, tha£ the 
oxide ufed by Vauquelin contained a portion of hyper-oxi- 
muriate oflead mixed with it. 

2 . When 100 grains of this oxide, prepared from red lead 

tha° rC ll* w ^ n ^ ric ac ^' are expofed to a red beat, they lofe nine grains 

a,. , » f 


contains one' 
tenth more oxi- 
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of their weight, and are converted into yellow oxide; Thefeoxide} eafiiy 
nine grains are oxigen gas. Hence brown oxide is compofed <llfen * a S ed * 
of 91 yellow.txide and 9 oxigen. But 91 of yellow oxide 
contain 9.4 of oxigen.* Therefore 100 parts of brown oxide 
are compofed of 

81.6 lead, 

• 18.4 oxigen. 

1 100 . 

3. Mr. Proull, from his experiments, flales the proportion 
of oxigen in this oxide at 21 per cent. If we take the mean 
of the two refults, we obtain 19.7. We may, therefore, lay 
dow^ 20 per cent . as the proportion of oxigen in brown oxide ♦ 
of lead; This cannot deviate far from the truth. 

IV. Red Oxide. 

Red lead being one of the moft common of pigment, is un-Rcd lead } 
known, I prefume, to no perfon. The method of manufac¬ 
turing it has been defcribed by Dr. Watfon in his Chemical 
Ejfays, by Jars in the Memoires of the French Academy for 
1770, and by Ferber in his Mineralogy of Derbyflrire. 

1. It is a taftelefs powder, very heavy, and of an intenfehs clura&ers} 
red colour, often inclining to orange. I have never met with 

any fpecimen; of it abfolulely pure, but not unfrequently the 
foreign bodies do not exceed one or. two per cent. They 
confift of feven grains of fand and oxide of antimony. Dr. 

Watfon found traces of filver in it. It lofes no fenfible weight 
in a heat of 400°. 

2. When 50 grains of red lead are digefted in diluted nitric contains 88 lead 
acid, they leave 12 grains of brown oxide. The folution eva- + 12 0X18411 » 
porated to drynefs, yields 56 grains pf nitiate of lead. Now, 

56 grains of nitrate contain 38.36 grains of yellow oxide. 

Red lead, therefore, is compofed of 33.36 yellow oxide and 
12 brown oxide, or, per cent, of 

76.72 yellow oxide, 

24.00 brown oxide. 


100 72 

The excefs mull be aferibed to the imperfection of our me¬ 
thods. I (hall omit it in the calculation: Not that red lead 
Voi,. VIII.— August, 1804, U is 
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is a mixture of yellow and brown oxides, but that it contains 
all the lead and oxigen in Ihe above proportions of theft 
bodies. Now { 

7fi grains yellow oxide is compofed of 68.8+ 7*2 
24 grains brdwn oxide of - 19,2+ 4.8 


Therefore red lead is compofed of - 88. +12. =100. 


not eafily de- 
compofed by 
mere heat. 




Not folubfe « 
red lead in acids, 
nor in alkalis. 


3. It is well known that red lead gives out oxigen gas when 
healed, and that it approaches to the ftate of yellow oxide. 
The lofs of weight ought to give us the portion of oxigen 
which it contains more, than is neceflary to conftitute it yellow 
oxide: But, upon trial, I could obtain no fatisfaftory refults 
this way. In one experiment 100 grains of red lead loft 4§ 
per cent, in another feven per cent. The experiments were 
made in fmall covered earthen-ware crucibles. The oxide 
was melted into a dark-brown tranfpaicnt glafs, not unlike 
glafs of antimony, but much harder. On breaking this glafs, 
I found in it globules of lead reduced to the metallic ftate: 
This accounts in part for the lofs of weight, and thews us alfo, 
contrary to the opinion of chemifts, that the red oxide of lead 
is reducible, at leait in part, by mere heat. In all probability 
nothing prevents the complete reduction but the readinefs with 
which it unites with the veflel in which the experiment is made. 
I twice varied the expeiiment, by enclofing the fmall earthen 
crucibles containing the red lead in a crucible of platinum j 
but in neither cafe did 1 obtain any vifible metallic globules; 
yet the lofs of weight was the fame. This renders it probable 
that a portion of lead had been reduced and afterwards diffufed 
through the oxide. 

4. The red oxide of lead does not feem capable of com¬ 
bining with acids. Many acidsindeed aft upon it, but they 
always begin by reducing it to the ftate of yellow oxide. The 
fixed alkalies do not alter its colour, but they gradually diffolvc 
it. From this folution it is thrown down always in the ftate of 
'yellow oxide: Hence it muft lofe oxigen during the folution. 


i 


V, Litharge. 

Though litharge is very far from being the fame with red 
lead, yet, as the mode of preparation is analogous, a few re¬ 
marks on it may not be improper in this place. 


C 

* 


Litharge 
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Litharge confifts of fcales, partly of a golden yellow colour Litharge j 
and partly red: They poflefs a certain degree of elafticity. 

The method «Jf making litharge has been defcribed by Dr. 

Watfon, by Gmelin, atid by other chemical writers. 

1. ’ When tbo grains of litharge are cxpofe t d to a red heat, contains carbo- 
they melt into a yellow glaze, and lofe, at an average, four nate ’ 
grains of fheir weight. When 50 grains of pounded litharge 

are thrown into nitric acid, they diflolve with cflervefcence, 
and lofe two grains of their weight. The effervefcence and 
lofs of weight are owing to the efcapc of carbonic acid gas. 

From this we may conclude, that litharge contains lour per 
cent, of carbonic acid. 

2. *When 50 grains of litharge were diflblved in nitric acid, and antimony: 
and the folulion evaporated to drynefs and re-diflolved in 

water, ] £■ grains of a grey powder remained behind in my 
trials, which proved to be oxide of antimony. Therefore, 
litharge contains three per cent, of oxide of antimony. 

3. The folulion evaporated to drynefs, gave 68.5 grains of Comp, parts la» 
nitraLe of lead; but this nitrate contains 46.72 grains of yellow veft, S attd, 
oxide of lead. Of courfe, we have litharge compofed of 

93.44 yellow oxide oflead, 

3.00 oxide of antimony, 

4.00 carbonic acid, 

100.44 

The fmall excefs inuft be aferibed to unavoidable errors in the 
analyfis. 

4. Fifty grains of litharge diflblved in nitric acid, deprived 
of its oxide of antimony, and then thrown down by carbonate 
of potafti, gave 52f grains of carbonate of lead. Hence 97 
grains 1 'of litharge (fuppofing.the antimony a foreign body) 
would have given 105 grains of carbonate. But 97 grains of 
litharge contain nearly four of carbonic acid. Hence we have 
the carbonate formed of 93 oxide and 12 acid. 

In this experiment the carbonate produced was too fmall Ijy 
about a grain. This was partly owing to the lofs of a fmall 
quantity of the powder while feparaling it from the filtre. As 
I couM not eftimate the lofs, I left it out in the calculation, 
and Hated the amount precifely as I found it. 

From the preceding experiments it follows, that litharge is a f t is a retail*, 
fub-carbonate of lead, fince it confifts eflenlially of about 96 5 

U2 - Jycllow 
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Summary reca¬ 
pitulation. 


V>* C 

96 yellow oxide* 
carbonic acid. 

100 . . 

Probably il varies foinewhat in the proportion of its condim¬ 
ents,'according to circumflances: But all my trials were made 
on one parcel of litharge. I have obferved traces tf carbonic 
acid alfo oqcaOonally in red lead, but too little to ailed its 
weight. 

VI. CoRclufiom. 

From the preceding experiments and obfervations we are 
entitled, I think, to draw the following conclutions; 

1, Three oxides of lead only are at prefent known. /The 
conftituents ot thefe oxides may be feen in the following table: 


Oxides. 

Colour. 

Conf.it uents. 

Lead. | Oxigen. 

Protoxide. 

Yellow, 

90.5 

9.5 

Deutoxide. 

Red. 

88 

12 

Peroxide. 

. 

Brown. 

80 | 20 


Lead. Oxigen. 

100 -f- JO.6 rr 110.6 protoxide. 

100 13.6 “ 113.6 rieutoxide. 

100 -f 25. zz 125. peroxide. 

2. The allies of lead are a mixture of protoxide and lead 
in powder. 

3. White lead and litharge are combinations of protoxide 
with carbonic acid: the hid is a carbonate, the fecond a (ub- 
carbonate of lead. 

* As colour is a very ambiguous criterion for diftinguithing me¬ 
tallic oxides, I have been accuftomed for fome time to denote the 
•xide with a minimum of oxigen by prefixing the Greek ordinal 
number to the term oxide: Thus, protoxide of lead is lead united t« 
a minimum of oxigen. The oxide with a maximum of oxigen I 
sail peroxide : Thus, brown oxide of lead is the peroxide of lead. I 
denominate the intermediate degrees of oxidizement by prefixing the 
Greek ordinals 2d, 3d, 4th, &c. Thus, detitoxide is the fecond 
•xide of lead* tritoxide of cobalt, the third oxide of cobalt, and fo on. 

9 *. The 
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4. The yellow nitrate of Prouft contains {he fame oxide as 
common nitrate. But in it there is noexcefs of acid; whereas 
common nitrate is in fa£t a fupernitrate of lead. In a ftrong 
heat it is partly converted into a fubnitrate , 

5. Protoxide of lead unites with all acids, deutoxide with 
none, and peroxide only with hyperoxymuriatic acid. 

6. The protoxide of lead may he formed by combuftion; 
but the other two cannot, and indeed lofe oxygen in a ftrong 
heat. The deutoxide is formed by keeping protoxide in con¬ 
tact of air at a given temperature: the peroxide by the a&ion 
of nitric or oxy muriatic acid on the deutoxide. 

* - » - • ' ' 1 " ■ .— r . ' , 1 • 1 - ■ ~ 


XI. 

On certain Chemical EjfcBs of Light. In a Letter from Wm, 
Hvde Wollaston, M.D. F. R. S. 


SIR, 


To Mr. NICHOLSON. 


HaD I forefeen the publication of Mr. Ritter’s •Expert. Introduftionon 
menu on Light* in the laft number of your Journal,* 1 would thathave'che*^* 
have requefted you to accompany them with a few obfervations mica] effects, 
of mine on the fame fubjedl; not with a view of claiming any 
priority in the obfervation of tbofe invifible rays, that have 
chemical effefts, which I believe occurred to Mr. Ritter and 
myfelf very nearly at the fame time; but for the purpofe of 
inferting a caution againft the theory implied by the term ,f dif¬ 
ox dialing ” as applied to thofe rays. 

In my note upon a communication to the Royal Society,f The power of 
which you did me the honour to reprint in the 4th Vol. of your j tmei chemical 
Journal, J I was careful to exprefs the power exerted by the by Dr. W. and 
moft refrangible rays on muriate of filver, in general terms as 
chemical , not merely from a doubt whether they would in other not conftantly 
cafes produce a correfponding effeft, but becaufe I had at that deoxidate, 
time made the following experiments, which proved that the 
fame rays, which caufe the emiffion of oxygen by muriate of 
filver, occafion its abforption by the refin ufually called gupi 
guaiacum. . * , 


* Page 214. f Phil. Tranf. 1802, p« 379, J8vo. (cries, p. 99, 
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Light or folar 
rays did not af- 
feft vegetable 
blues j—- 


Trial of guaia. 
cum. 


■ss 


CHEMICAL EFFECTS OF 

f ' I 

My reafons for withholding thefe experiments at that time 
were, that they appeared fomewhat irrelevant to the primary 
fubjefit under difeuffion, and that I was alfo fi, hopes of in- 
creating their value by additional trials on other fubflances. 
Whether the Upon confidering the power which thefe rays potfefs of ex- 
* ol ® r r T fi ’ dt °P el >^ ox yS enfrom t * ie mur,ate °f filver, I thought it not im- 

_not proved? ’ poffible, that there might be more truth than I haA been ae- 

cudomed to*fuppofe, in the popular obfervation that the fun 
has a tendency to extinguith fire, as the fame rays might re¬ 
tard combufiion by oppofing the abforption of oxygen. Ac¬ 
cordingly I made various experiments on different fubflances in 
a Hate of flow combufiion, but without any apparent con¬ 
firmation of that hypotliefis. 

1 alfo triijd the a&ion of light on feveral vegetable blue co¬ 
lours, which are known to be affeCted by union with oxygen, 
and upon the fame colours previoufly reddened; but on thefe 
alfo I did not fucceed in producing any clFeft at either bound- 
ary of the prifmatic. fpeClrum. 

After failure of thefe endeavours, I had recourfe to guaia- 
cum, which I had long known to acquire a green colour by 
expofure to light; but that the prefence of airfs alfo requifite 
for this purpofe I had afcerlained in the following manner. 

No change by. Two plates of glafs were healed with a fmall piece of guaia- 

mitair!^ 8 W ' th ’ cum interpofed, and thereby cemented together in their cen¬ 
ters for a circular fpace about If inch diameter. In this fiale 
they were expofed for feveral weeks during fummer to (he fun, 
without the fmalleft apparent alteration in the colour of the 
guaiacum. 

v— hut when the The plates were then forcibly feparatedj and as they were 

air had aecefs ; fi m ilarly coated with a poition of the refin adhering to 

their furfaces, one of them was preferved for com pari Ion in a 
dark place, where it had free accefs of air alone, while the 
v oilier, was again expofed uncovered to the mid-day fun. 

—It was affeft- The latter was in five minutes perceptibly rendered green, 
ed in five mi- a%d in a few hours had acquired the full colour, which if feemed 
capable of receiving; but the former, in the conrfe of many 
months that it was kept confined from the light, feemed not to 
have been difcernibly altered. 

The prifmatic Si net* by later experiments it appeared probable, that the 

two weak to !h<iw whole of the fun’s rays were not active in this procefs, with a 
whether all the v i ew to determine on what part of them the efledt might de- 

rayi were trffedl - • ° 

. ,ive or ths con- • \ pend, 

tlS’-V. 


nutes by the 
noon-day fun 
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pend, I difFolved fome guaiacum in alcohol, and after having 
wafted a card with the linfture, I expofed it for fome time to 
different parts^f the common prifmatic fpeftrum, but with- 
oul producing any appih'nt change. It therefore became ne- 
ceflary to have recourfe to other expedients for increafing the 
power of the fpeftrum. 

Over (lit: furface of a lens 7 inches in diameter, was patted A broad convex 

a circular piece of paper having its radius of an inch but 

than that of the lens. I had confequently remaining uncovered a narrow exte- 

a prilinatic annulus, correfponding in the length of ilscircum- rior rin S» B ave * 

, ... - .. - . . at pleafurc, ac» 

ference to a prilm 22 inches long, to arranged by its circular C01 dj nE t0 t h e 

form tliat any one of the colours might at pleafure be brought to diftance, a focal 
a fo(jps, or the fpeftrum might be. received as a ring of any di- 
ameler required, by mere variation of the dtftance of the lens, annular fpec- 
At fliort diftances the exterior margin of the fpeftrum of eourfe trum ’ &c * 
was red, and the violet within. The focus of brigbteft illu¬ 
mination was at 21|; at greater diftances the fpeftrum again 
became an annulus with its colours in an oppofile order to the 
preceding, having the violet on the exterior margin. 

With this apparatus the effeft produced on muriate of filver Muriate of (liver 
is much accelerated. At diftances fliort of 221 inches a ring v 5 5 A ee 1 c * ,ly , , 
is produced; at 22£- a circular daik coloured I pot; ami at concentrated 
about 23 inches appears to be the focus of thefe rays, as the^'^T 
fpot is then fmalleft; at 23y it is larger, at 2i\ it again be¬ 
comes a ring (haded to the center; and at 2H, (unlefs the 
paper has been wetted,) the center remains compleally while 
though ftrongly illuminated. I have not however been able in but not reftored 
any (ituation to icflore the while colour to muriate of filvcr, tJ wh,tencfs * 
Utter it has once been lingcJ, however flighlly, by expofure to 
the molt refrangible rays. 

The experiments on gnaiacum neverthelefs will prove dif- Guaiacum wa* 
tinftly, that the powers of the two extremities of the fpeftrum ^ 

are not only different, but oppofile in their chemical cfTefts. 

A fulfinent quantity of paper having been tinged with the 
filiation of gnaiacum, wus cut into fmall pieces, fome of which 
were expofed to the fun-ftiine till rendered compleatly greem; 
the reft were kept confined from the light till taken out for 
each experiment. 

The fir ft endeavour was to afeertain the focal diftance of At a (hort focal 
tliofe rays which gave thedeepefl colour ivt a given time; and 
|t was found to be about 23 inches diftant from the lens. At frantic) the 
i • Oiorterf e P eft e« e " 
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fliorter difiances the furface coloured was larger, but in the 
fame time 'paler. At 22$ a green ring was formed, having its 
center without colour. c< * 

At a medium When the guaiacum was expofed at di dances greater than 
wa» U pr«iucedj 23 or 23 4 * <h e *furface coloured was alfo larger, but much 
paler than at equal didances fliort of the focus; infomuch that 
at 24|, which correfponds with the principal focus of illumi¬ 
nation, little' or no effrft was produced in the fpace of one 
minute, which was the lime employed in other experiments. 
It was manifeft therefore, that the chemical eflfeft of the*moft 
refrangible rays (which were now diverging beyond their focus) 
was in this iituation counteracted by an oppofite aftion equally 
powerful, of the moil refrangible (not yet arrived at thei. fo¬ 
cus;) and asit appeared probable that the power, which could 
in one indance prevent difcoloratioif, might alfo, w hen duly 
applied, remove the fame colour after it had been produced. 
At a longer Focal I next expofed to the condenfed fpectrum, at various didances 
diftance (namely f rom the lens, portions of the paper that had been previoufly 
frangible)^the" rendered uniformly green. A fecond focus was now found at 
original yellow the didance nearly of 25$, in which the green colour was 
was reftored. CO mpleatly removed, and the guaiacum redored to its pale yel¬ 
low colour. 

It is unnecedary to defcribe minutely the confequences re¬ 
fulling from variations of the didance, as the effedls in this 
indance were neceflarity the counterpart to the preceding; 
the circle of yellow was larger, when the paper was placed at 
a greater didance from the lens, and at (he didance of 25| the 
center remained green, furrounded by a yellow ring, corref- 
ponding nearly to the red and orange interior margin of the 
annular prifmatic fpe&rum. 

In carbonic acid The fame experiments being afterwards repeated in cari 
gas the d'foxida- bonic acid gas, only confirmed the opinion before entertained, 
oxidation was tl ,e caufes to which the changes of colour were oyving, but 
pHflicable. afforded little additional information. In this gas the guaia- 
cugn could not be rendered green at any diftance from the lens, 
but was fpeedily redored Irom green to yellow by expofure to 
the focus of red ray s. 

The removal of Since the removal of colour was observed to take .place in 
oxidation [was f 3tualion the principal focus of heat, it formed defirable 
alfi effected by to afcertain whether the prefence of light, or thecircumdancc 
oFmstaU* P CCe ra d'ation had any influence in promoting this effeft. A 

1 n •AAA 
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piece of paper was therefore ftained with guaiacum and after 
being rendered green by expufure for a fufficient length of time 
to light, wasfftefled on its pofterior furface withafilver fpoon 
previoafly heated ovei the flame of a candle; and the green 
colour was thereby as efleftually removed, as in the focus of 
folar heat 

The laft experiment may poffibly appear to have been un- Radiant folar 
neceflary; but until it is explained-why the heat/ that accom- 
panies the fun’s rays, penetrates the fubilance of tranfparent bodies ; culinary 
or femi-tranfparent bodies, while the radiant heat from afire radutionfcaraely 
has fcarcely power to enter even the mod tranfparent, but 
principally fcorches the furface, and is thence flowly conduced 
into^lie interior parts: no degree of caution upon a fubjedt ib 
impc: fedtly underftood, (hould be deemed fuperfitfous. 

1 remain. Sir, &c. 

W. WOLLASTON. 


XII. 

lllufirations of Mr. Dalton's Theory of the ConJlittUion of Mixed 
Cafes. In a Letter from Mr. Wm, Henry, of Manchefier, 
to Mr. Dalton, Communicated by the IVriter * 


To Mr. DALTON. 


Dear Sir, 


In the firft enunciation of a new theory, it is not unufual Caufes why a 
that fome links are omitted in the chain of reafoning, which new th *®p majf 
led to its formation; and thus the dodtrine fails of that ready duce convidfon 
and general acceptance, which immediately follows its more an< * adoption, 
diftindt development. Such an omiflion appears to me to have 
taken place in your Theory of the Conftitution of Mixed 
Gafes; flBr, according to y6ur own candid confeflion, feveral 
perfons, verfed both in chemical and mechanical fcience, have 
declared their inability fully to underftand the fcope of the fiy- 
pothefis, and coniequently to judge of its merits or defecls. 

In the difcuilions alfo, which took place in this Society, on 
your feveral papers,-fhe dodtrine was oppofed byalmoft every 
member intcrefted on fuch fubjedts, and by no one more ftre- 

* Read before the Manchcfter Society. 
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nunufly than myfelf. Subfequent attention, however, to the 
evidences'^ the theory, and flill more the refults of experi¬ 
ments which were made under impreflions very unfavourable 
to the hypothefis, have fatisfied ine that the oppofilion to it 
arofe chiefly from/in imperfect comprelienfion of the argument; 
and that your theory is far better adapted than any former one, 
for explaining the relation of mixed gafes to each other, and 
cfpecially th& connection between gafes and water. 

Diftinguiflvng The diflinguifhing principle of your doctrine I apprehend 

Daiton’s theory. ^ mixe & S a f' s neither attract nor repel each, other, and 
that every gas is as a vacuum to eiery other gas. It is not my 
intention to recapitulate your proofs of this pofilion, but merely 
to add to them the evidence of a few faffs, which have occur¬ 
red to me, and which ftrongly tend to eftablifh the fame con- 
clufion. 


Since gafes are From a furies of experiments, which I communicated to 
^alwaj'sj'mecha- *' le ^oyal Society, and which appeared in their Tranfactions 
nii-ail) m quaa-tor IS03, it may, Itiiink, be fafely inferred, that the relation 

preffure "differ- S a ^ es water > s altogether a mechanical one; for the quan- 
ent gates, do not lily abforbed follows exafily the ratio of the preflure. If then 
puts each otlier jj can jjg fl iewn (] 1a f a er as a {jfoibed by water, is not retained 

prevent eLape. »n ns place by an atmofphere of any other gas, we fhall be 
furnifhed with a flrong prefumption that different gafes do not 
gravitate on each other. 


Carbonic acid 
quits water ex> 
pofed to the^ 
BK>fphere>,j 


—bfr.aafe at- 
tra& ed, or elfe 
becauf- not 
prrtP-d by the 


It is well known that water may be charged with its own 
bulk, or rather more, of carbonic acid gas, under a preflure 
of 30 inches of mercury. The gas, thus abforbed, is retained 
fo long as the water is preferved from contaft with any other 
gas; but, when expofed to the atmofphere, the carbonic acid 
gas rapidly efcapes. Now this effect can be only aferibed to 
one of two caufes. Iff, the affinity of caibonic acid for atmof- 
phericair may furpafs that of its affinity for water; or, 2dly, 
the air of the atmofphere does not prefs on the gas in the 
water, which is therefore placed under fimilar circum fiances. 


a^if expofed under the exhaufled receiver of an air-pump. 

Not from at- Were the firft explanation the true one, it might be expected 
atmoTpherreof tIiat et l ual quantities of various gafes would detach different 
different gas quantities of carbonic acid from like volumes of impregnated 
cs-fo 00 water; kecaufethe affinities of thefe gafes, as in all other cafes 
. of chemical affinity, differing in force, would occafion their 

combining with different quantities of carbonic acid, and in a 
c \ certqiq 
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certain order. But on making the experiment, with all the 

attention I could bellow, this did not prove to bfe the fadt: 

for fimilar muwfures of impregnated water gave up equal bulks 

of carbonic acid, to Iflce quantities of all the different gafes. 

The reverie of Urn fa£t aifo occurred to pie in the courfe If carbonic acid 

of a (cries of experiments, to which I have already referred; 1,2 ™' xei1 w *di 

vi2. that fhe admixture of common air with carbonic acid gas abf .rption^by 

dimimflies confiderably the proportion of the latter gas taken Water is govern- 

up by water. Thus, when 20 mea lures of pure cai bonic acid ^y^/the^car- 

gas are agitated with 10 of water, at leaf! 10 meafures of gas bonic add and 

are abforbed. But from a mixture of 20 meafures of carbonic "uk- of the 

acid with 10 of common air, 10 parts of water take only € of 

carbonic acid. That chemical affinity between the mixed gales 

is not the caufe of the diminitbed amount of abforplion, is 

perfectly clear; fince it is indifferent, as to the effect, what 

gas is added, and the proportion alone influences the refult. 

The elf’edt is therefore to be aferibed to the ditniniflied denfity 

of the fuperincumbenl carbonic acid by mixture with.another 

gas; and the prefibre of gafes being diredtly as their denfity, 

and the quantity abforbed'by water being as the prefiure, the 

ablorbed caibonic acid mull neceflarily quit the water. This ■ 

efcape contit ..>« till the carbonic acid Above the wafer has a 

denfity equal to that in the water, nnd no longer. 

Trevioufly to my acquiefcence in your theory of mixed Watr r ha* no 

gafes, I undertook an extenfive feries of experiments, with 

view to alcertain the order of affinities of gales for water, the gafes. 

But, altera great variety of tiials, made with all the accuracy 

in my power, I could difeover nothing like a.feries of eleflive 

attractions. Each gas, it was found, difplaced every other, 

and reciprocally wasdiflodged by them. 

It may be urged again!! the dodlrine of the non-gravitation The flower 

of gafes on each other, that from water impregnated with 2fcj P e (,{ 8 ?** 
f ; * from water ex- 

carbomc # acid gas, and expofed to the atmofphere, the gas pufed to the at- 
ought, on this principle, to efcape as rapidly as under an ex- mofphc, . e com- 
haufled receiver.* It muff be remembered, however, that vacuum arifts 
efcaping gas eonffitutes, by admixture .with the air of the at-* ro, . n tl,e . 
mofphere, a gas of diminilhed denfity, but ftill of fuch denfity of^befr^rfoT* 
3S to retard the efcape of farther portions. All that the air- cumbent gas. 
pump effedts is to remove thefe as faft.as they are liberated. 

There are various fadts, fatisladlorily explained on this doc- Fails explained 
trine, which are irreconcilable to any former hypothecs. Of ^ D,,lton ’* 
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thefe I (hall mention only a few; fince the theory will receive 
from yourPelf ail the elucidation tiiat its eftabli foment can re¬ 
quire. t 

Light and heavy 1. If each gas be a vacuum to every other, a heavier gas 
^ lou ^ a ^ cen ^ into a lighter one, without the aid of agitation; 
and on the contrary a lighter one foould defeend into a heavier 
one. That this is adually the fad, and under circumftances 
very unfavourable to their mixture, your own experiments 
have fully proved. 

^Sulghuret takes 2. The hypothefis explains why fulphuret of potafo with- 
no^agiuted, *' r ^ raws ox }'g e n from the air without agitation, and whether 
placed at the top or at the bottom of ajar; for it ads as if foe 
abforbed gas were the only one prefent in the veflel. * 
Abforhable gafes 3. It explains why the laft portions of common air are ex- 
portions of^om- P e,Iec * fr° m water by carbonic acid, and other abforbable gafes. 
inon air from For thel’e gafes ad as a vacuum to the air contained in the 
water. water, which mud therefore necefTarily quit its place. It 

foives alfo the problem how to expel completely any gas from 
water; for to effed this, the water muft lucceffively be agi¬ 
tated with portions of fome other gas of the greateft attainable 
purity. Thus to expel atmofpherica! air entirely from water, 
it may be agitated with pure carbonic acid gas; but as the li¬ 
berated common air prelTes on that remaining in the water, 
according to the proportion it bears to the fuperincumbent car¬ 
bonic acid, the gas thus employed muft be removed, and frefo 
and pure portions ufed in fucceffion, 

Beft method of •!•• By appljing the fame general law, we are taught how to 

water with a 8 as. lhe attainable impregnation of water with any 

6 gas. There could be no difficulty in accomplifoing this objed, 
if foe gas and water were both abfolutely unconlaminated by 
admixture with other gafes; but when pure carbonic acid is 
agitated with water, atmofpberical air is extricated, which, 
mingling with foe carbonic acid, leflens its denfily.. To ob¬ 
viate this difficulty as much as poffible, a quantity of water, to 
bd impregnated fully with carbonic acid, foould be agitated 
with feveral fuceeflive portions of the pureft poffible gas. The 
unabforbed refiduum foould alfo be very large, in order that 
the carbonic acid may bear a large proportion to other aeriform 
fubflances accidentally mixed with it. 

Thefe are, doubtlefs, only a few of the phenomena, to the 
explanation of which your theory may he fuccefsfoliy applied; 

* V and 
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and I confidently expert that many fads, hitherto referred to 
chemical principles, will be brought, in confequeqpe of your 
difcoveries, tyjjlhin the pale of mechanical philofophy.* 

I naif Dear Sir, 

Your’s very truly, 

WILlJAM HENRY. 

ManchfJISr, June 20, 1 $04. 
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XIII. 

On the Diftppearancc of Oxigen and Ilidrogcn over Water, at 
# the Heat of the Atmqfphere. By T. S. T. 


To Mr. NICHOLSON. 


SIR, 


SoME months ago, 1 read in your excellent Journal an ac- Slow abforptioa 

count of an experiment, which tended to fliew that oxyge- 0X| 2 cn and 
1 . i ° hidrogeo over 

nous and hydrogenous gates, when mixed together, and al- water. 

lowed to remain over the furface of water for a long lime, 

fpontaneoufly united and formed water. 

Having long been actuftomed to confidera temperature 
confiderably higher than that our atmofphere ever attains, ne- 
ceflary to this union, I was naturally led to invefiigalc this 
phenomenon; and lor that purpofe undertook, the following 
experiments: 

1. I prepared oxygen gas from black oxide of manganefc, 
by means of concentrated fulphuric acid, aided by heat, and 
in order to render it more pure, I wallted it well with milk of 
lime. I prepared likewife a quantity of hydrogen gas, by 
palling a few drops of water through a gun-barrel, filled with 
iron filing)-, and palTed through the body of a fmall furnace, I 
introduced nearly equal quantities for both gafes into a bell- 
glafs jar, placed on the Ihelf of a common pneumatic trough, 
which Hood in a room without fire, and almoft without light. 

The mixture was fuffered to remain in that fituation for about 
five months; at the end of which time, the volume of the 
gafes had diminilhed 

. ' 

♦ As the author had not feen Mr. Dalton's letter, publilhed in our 
lad number, at the time when thefe illuftrationt were written, he hat 
mentioned a few circ^bftances contained in the letter. 
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• _ / 

Slowabforption 2. On reading the account above alluded to, it occurred to 

oxtgen and me t | lat j tt(Vas p 0 {gbl e that the diminution in bulk, might have 
btdrogen over r ' 19 

water. arifen from a partial abforption of one or of both* gales, by the 

water of the trough. In order toafcertain this, I introduced 
like proportions of both gafes, into a jar, placed in a mercu¬ 
rial trough, which was.in the fame room with the other; and 
after fuffering this experiment to continue as long as the other, 
I found that of 12 cubic inches of both gafes introduced into 
Ihe jar, 3- had difappeared; but I could fcarcely perceive 
any moifture on the fides of the jar, owing to the fmall quan¬ 
tity of water which had been formed. 

The decreafe in volume, in thefe experiments, could not be 
owing to any condenfation of the gafes, by the coolnefs of 
the furrounding air; for I found that it look place gradually; 
and the mixtures were made in the beginning of January, and 
flood till the end of May; confequently there fliould have 
been rather an increafe than a decreafe in bulk, if the tem¬ 
perature of the air was the caufe. 

The refiduary air contained in the jars, ftill confifled of ox¬ 
ygen and hydrogen gafes; for when received inloa phial, on 
the application of a lighted taper, a fmart explofion took place, 
and the tides of the phial grew dim. On adding fulphuret of 
lime to another portion of the refidue, a rapid abforption of 
the oxygen gas took place, and hydrogenous gas was left be¬ 
hind. 

From thefe fa£ts we may fairly conclude, that the decreafe 
in volume was owing to the fpontaneous combination of the 
two gafes to form water.* 

T. S. T. 

Orkney, June 20th, J 804. 

* It deferves to be conlidered whether the abforption of the 
purer gaits within, and the efcape at the furface of the water ex- 
pofed to the atmolphere, according to the do&rine explained in Mr. 
Henry’s paper (page 297 ) may not have occafioned the deficiency- 
f W.N- 
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ON THE 'DEATH OF ME. HVMBOIDT, 

• * * • 

XIV. 

1 etterfrom iJr. P. A^Nbmnich, exprejfmg Doubts toith regard 
to the Death of the celebrated Humboldt . 

To Mr. NICHOLSON.’ 

Slk, 

Hamburgh, June 29, 1804. 

Your Journal of Natural Philofophy, &c. June I, 1804, In 1 u .’ r y Mi- 
page 72, mentions pofilively the death of Mr. Humboldt, deaths Mr. 
which, as we had here in Germany no other advices, I iimne- Humboldt, 
diately communicated to my countrymen through the channel 
of our ncwfpapers. There are however in Germany, as well 
as in Prance, many doubts about the validity of the laid notice, 
and many objections made. Having quoted your Journal, as 
above-mentioned, I fnould be very much obhged to you for a 
more circumflantial and pofitive account of this report of Mr. 
Humboldt’s death, with the day of his deceafe, and the way 
by which this notice reached England, &c. which as foou as I 
have received, I will inflantly make public, in order to main¬ 
tain that credibility your valuable Journal deferves. 

I am, Sir, 

Your’s moft refpeClfully, 

P. A. NEMNICH, 

Licentiate, 


Extrdit du rublicijle . 

Paris, 20 Juin, 1804. 

VOTRE feuille de ce jour contient a Particle de Hambourg Extraft from* 
ia nouvdlle de la mort le Mr. de Humboldt. II m’eft perrnis 
^iJfrtivoquer en doute 1’authcnticile, et de ralfurer les 
des fciences et de I’humanile. Je fais pofitivement que 
/J|sir. Gilil. de Humboldt a Rome, a re^u de fon freredes lettres 
datCes de Ia Havane du 28 Mars, dans lefquelles il lui mar* 
quoit que fous 12 jours il feroit rendu d Charlcftown d*ou il 
s’embarqueroit de fuile pouPle Havre, et qu’il comptait 6tre 
Paris avant la fin de fuin.—La nouvelle eft done ptus que 
douteufe el nous pouvons efperer, que le fort ne fe feroit pas 5 
fait un jeu cruel de rendre v«n le ddvouement fans bornes et 
les nobles efforts de P illuftre voyageur. (SigntS) Mendelffohn. 

• Extract 



. 30 * 


Translation. 


ON THE DEATH OF MR. l/uMBOLDT. 

' r , § 

ExtraStfrom the Publieijle . 

Paris, QBtfiJune, 1801. 

YOUR number of this day contains under the article Ham¬ 
burgh, an account of the death of Mr. de Humboldt. 1 have 
reafons to-doubt the authenticity of this article, and to en¬ 
courage the friends of faience and of humanity. I know po- 
fitivcly that Mr. William de Humboldt received from his bro¬ 
ther letters.dated from the HavanwJ*', of the 28th March, in 

f * * * * K* l ' 

which he informs him that in twelve days he fhould go to 
Charleftown and embark for Havre, with the expectation of 
arriving in Paris before the end of June. Your article of news 
is therefore more than doubtful, and we may hope that the 
cdurfe of events have not pen fo unfavourable as to render 
the unlimited facrifices and efforts of this illuftrious traveller of 
no ufe to fociety. 

Dr. 'GibbeS, the author of the note in queftion, will, 
no doubt, have the goodnefs to mention his authority, when 
he fees this. W. N, 


From the extraordinary Number of valuable Communications 
this Month, (every one nf the Articles, but ihofe of Gay 
Lussac and Bartholdi, being original) it has been necef- 
Jary to pojipone an excellent Memoir on Hauy*s Syfitm , by the 
Abbe jU riel, and a Paper by E. O. on the Computation of Tublts 
of Squares and Cubes, both jodtich, and fomc Abridgements and 
Collections of intercJH^matter from the Phil. TranfaCtions, 
together with the Scientific News, will appear in our next. 
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a 4 i 
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179 
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Atch of the meiidian meafured in the 
Myfote, 18 « 

Arnold, Mr. 47 
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• 187—Varieties of, i 58 —Analytes of, 
189—Count de Bjuinon’s leply, 247 
Ato, Dr. 72 
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Berthollet the younger, 273/ 
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Blumenbach, Pi of. jot | 
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duced from galvanic experiments, 88 
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ing of his three furrow plough, 24 
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Mortar, its effedls on timber, 1) 

Mofaic work of glafs, Roman, 227 
Maxon, 36 
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J'laironi of the ancients, 226 
Ntinnich, Dr. I*. A. Isttei from hiiii sc • 
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F'yrcphorus, caufe of its fpontaneous in¬ 
flammation, 240 

R. 

Rattle-fnake, on the fafcinating faculty af. 
cribed to the, 58 

Rays, invifiblr, which adt chemically, 
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Sloane, Sir H. 60 
Snow, on its formation, 73 
Soap-/uds the beft menftruum for clean- 
fing wool, 95 
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plyfying and improving the galvanic ap- 
c • patatus. 



INDEX. 


*p>atut, I—On galvanifm, 70V' 172, 
206 

Wind, its influence on t^s formation of 
75 

Winkelmann, 233 
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